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occasion is the presentation of four re- 
ports giving the recent developments in 
the electric arc, gas, thermit and re- 
sistance welding fields. 

Two inspection trips have been ar- 
ranged, one of them on Wednesday. af- 
ternoon to the shops of the Third Ave- 
nue Railway System and the other on 
Friday afternoon at the plant of the 
Oxweld Company in Newark, N. J. The 
first trip provides our members an op- 
portunity to see the applications of weld- 


ing in a modern street railway shop. 
Members are requested to assemble in 
front of the Third Avenue Railway 


System Shops, 65th Street and Third 
Avenue at 1:30 p. m. sharp. In order 
to save time on the second inspecticn 
trip the Oxweld Company has made ar- 
rangements to cransport members to 
Newark and thence in a special bus to 
their factory and to provide a luncheon 
for the inspection party upon arrival. 
Members are requested to assemble in 
front of the Engineering Societies Build- 
ng, Friday afternoon promptly at 12.15. 
(Those who arrive at 12:20 will have to 
walk and go hungry). It is needless to 
point out that the courtesy of the Ox- 
weld Acetylene Company is highly ap- 
preciated by the officers of the Society 
and that all members who can possibly 
do so should show their appreciation by 
going along on the trip. Primarily, this 
occasion provides an opportunity to see 
the making of a modern pressure genera- 
tor from the foundry and machine de- 
partment to the testing of the finished 
product, 


OF 
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The second annual dinner of the So- 
ciety will be held at the Park Avenue 
Hotel, Wednesday evening at 7 p. m. 
A real worth while dinner and get-to- 
gether meeting has been arranged. A 
good time is promised to everyone— 
plenty to eat and good talent. You are 
cordially invited to attend and bring 
along you friends. If you have not al- 
ready made your reservations, kindly get 
in touch with the Secretary. Tickets are 
$5.00 per person. 


The technical which will be 
held Thursday evening is one of the most 
important features on the program. The 
results of the tests made by the Pres- 
sure Vessel Committee at the Bureau of 
Standards will be presented by Profes- 
sor H. L. Whittemore, Chairman of the 
Committee. This report is one of the 
greatest achievements of the Society to 
date. For the past year or so the re- 
search department of the Society, the 
American Bureau of Welding has had 
under way the preparation of a course 
on the Training of Welding Operators 
Mr. J. C. Wright, Director of the Fed- 
eral Board of Vocational Education, 
who is Chairman of the Committee will 
present a review of what the course will 
include. Those who are expert claim 
that this course will be the best ever 
prepared and predict its adoption as 
standard by all the training schools 
throughout the world. 


session 


Every member of the Society who can 
jo so should plan to attend these ses 
sions. 





ANNUAL REPORT OF MEETINGS AND 
PAPERS COMMITTEE 


A. G. OEHLER, Chairman. 


Meetings. : 

The annual fall meeting of the Society 
was held early in October. ‘The par- 
ticular feature of this meeting was the 
joint session with the A. E. R. E. A. 
rhis marks a new era in the 
development of co-operation in solving 
the welding problems of today. The 
Meetings and Papers Committee recom- 
mends very strongly that additional 
joint sessions be arranged wherever pos- 
sible with other societies and organiza- 


session 


tions. In view of the fact that the So- 
ciety includes a large number of mem- 
bers interested in railway work it is 


suggested that an effort be made to ar- 
range a joint meeting with the American 
Railway Association or the Boilermak- 


ers’ Association at an early date. Some 
of the local sections have already 
on a number of occasions arranged to 
their mutual advantage joint sessions 
with the local sections of other engineer- 
ing societies. 

Although meetings of the various Sec- 
tions are supposed to be held regular 
ly every month some of them have found 
it difficult to secure proper speakers and 
ittendance. The Meetings and Papers 
Committee has under consideration, 
means for closer co-operation with the 
Sections with the idea of providing such 
assistance as it can render 
Publications 

Beginning with January 1922, the So- 
‘iety has been publishing regularly its 
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»wn monthly Journal. In addition to 
technical papers, the Journal includes 
news items and reports of the Society, 
local sections, the American Bureau of 
Welding and the industry. There are 
iulso included suitable editorials, employ- 
ment service bulletin, bibliography, cur- 
rent welding literature and from time to 
time names of new members. 

In the 1922 volume there was publish- 
ed 413 pages of technical papers and re- 
ports and 90 pages of news items, ed- 
itorials and other material dealing with 
Society activities. The technical papers 
and reports represent some of the best 
contributions to welding literature made 
iwailable through the technical press dur- 
ing the year. They include papers on 
safety, new applications of welding, 
yroper technique and methods to be em- 
ployed in specific cases, results of re- 
search work, new developments in ap- 
paratus and material, standardization 
rules, etc. An idea of their importance 
can be gained from a few of the titles 
selected at random 

Spot Welding High Carbon Steel. 

Applications of Electric Are Welding 
to two Vessels. 

Boiler Welding. 

Automatic Seam Welding 

Welding High Pressure Steam Line 

Large Diameter Electrically Welded 
Pipes. (Results of tests included). 

Oxy-Acetylene Welding of Copper 
Plate. 

Are Welding Monel Metal. 

Commercially Pure Iron Welding 
Wire. 

Standardization Rules of Arc Weld- 
ing Apparatus (including many items of 
interest to prospective purchasers). 

Review of Electro-Percussive Welding. 

A Complete Symposim on Cast Iron 
Welding including a Review of the Best 
Available Knowledge in the Welding of 
Cast Iron by the Electric Arc, Thermit, 


ACTIVITIES 5 


ind Gas Welding Processes 
many tests included 

Resistance Butt Welding 

rests to Determine Suitability of Steel 
for Welding Purposes. 

Welded Storage ‘Tanks 
Standards for Resistance Welding 
l'ransformers 

Locomotive Fire Box Welding 

Welding of Pipe Lines 

There can be no doubt but what the 
Society through the medium of the 
Journal is better known and appreciated 
It forms a means of definite communica 
tion between the organization and its 
members 

' 


Financia fepects f the Journal 


It is interesting to note while the 
total expense of the Journal for the 
Society for 1922 was $350 that this 
deficit is only one-eighth of the expense 
of publications of previous years For 
the year 1923 it is estimated that the 
Journal will net the Society a revenue 
of approximately $300 per month. These 
facts are brought out clearly by the 
figures given below: 


Cost of publication for 


year 1921 $2,920 
Cost of public ition for 
year 1922 $5,293 


Receipts from advertis- 
ing and subscriptions 4,843 
Deficit & 350 
Budget for Year 1923 
Advertising already 


secured ae 
Journal subscriptions 600 

Estimated additional 
advertising 1,000 
Total , ; $9,556 


Estimated expense in 
cluding editorial ser- 
vices, printing and 
mailing $5,400 
Net Profit $4,156 


EMPLOYMENT SERVICE BULLETIN 


Positions Vacant 


V-9, Salesman. Opening for a first-class salesman to sell electric weldit 


paratus. 
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L. OF 


NEW MEMBERS FOR MONTHS OF 


Class 


Boston 
M. J. A. McDonald, P. F. McDonald 
& Co., 17 King Terminal, Boston 
27, Mass. .. ‘ 7 
Y 2 oe ‘Donald, vr, FP. F. Me 


Donald & Co., 17 
Boston, 27, Mass. 


Ralph J. Williamson, 


King Terminal, 


Production 


Engineer, Tremont Mfg. Co ‘ 
Raymond C. Anderson, Arc Welding 
Specialist, General Electric Co. 
G. P. Biagiotti, Welder, A. 'T. Smith 
Iron Wks., Chelsea, Mass : 

G. Boyden, Manufacturer, Boston 
Welded Products Co. a : 
B. W. Horsman, Prop., Cambridge 


Welding Works, 7 Dock St., 
PEN ON. ck nebinine 
Carlos Krebs, General Welding & 
Equipment Co., 74 Brookline Ave., 


Cam- 


Boston, Mass. .. ; ay lt ¢ 
D. A. Lee, General Welding & 
Equipment Co., 74 Brookline Ave., 
Boston, Mass. ‘ ; ; 
G. H. Clevenger, Boston, “Mass. ara’ 
R. E. Hall, Acetylene Welder, 
Charlestown Welding Co., 18 

Jefferson St., Milford, Mass 
Harry Harvey, General Electric Co., 
Lynn, Mass 
{ hicago 
©. T. Nelson, General Boilers Co., 
Waukegan, Ill. eink -ec-ag ae 
G. M. Albert, Supt., The Western 
Gas Construction Co., Ft. Wayne, 
Ind. 


J. D. Swain, District Sales Manager r, 


Union Carbide Sales Co., Chicago, 


I. a es Prnaee sk Re owe 
H. N. Ames, Welder, Morton Mfg 
Co., 5100 W. Lake St., Chicago, 
BO aes a vat PAO ss 6 
P. E. Bode, Secret iry, National 


Oxygen Co., 14 East Harrison St., 


Chicago, Til. .. dy ea aoe 
Fred C. Milkert, Welder, American 
Can Co., Box 13, Roselle, Ill. .. 
M. Lewandowski, Are Welding, II- 
linois Steel Co., 89 and Strand 
Streets .. ey ‘ : 
Michael Oleniczak, Electric Welder, 
Illinois Steel Co., 89 and Strand 
Streets .. : <i 
Fe, Schorley, Electric Welder, 


Chicago Bridge & Iron Works .. 
Charles Strahl, Welder, A. T. & S, Fe 
Railway 


Edward Thielen, A re Welder, Illinois 


Steel Co., 89 and Strand Streets 

E. West, Welder Foreman, Frie 
Railroad, 816 FE. Market Street, 
Huntington, Ind 
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Cleveland 
R. K. Randall, Dean Welding School 
Cleveland School of 
William H. Trevithick, 
Welder, Detroit, 
ton R R., 


lechnology 
Electric Are 
Toledo & Iron- 
Jackson, Ohio.. 


Los Angeles 
C. F. Haynes, Erecting Engineer, 
Gay Engineering Corp., 2650 Santa 
Fe Ave. ; : 
J. T. Seoble, Welder, Gilmore Pe 


troleum Co., 3220 West 60th St 


New York 

Henry Goldmark, Consulting En- 
gineer, 103 Park Ave 

G. E. Harcke, Air Reduction Sales 
Co., 342 Madison Ave., New York 

William F. MeKay, Chief Engineer, 
International Oxygen Co., Newark, 
Wis ie Wie wie acd <0 0:8 

F. J. Napolitan, Air Reduction Sales 
Co., 342 Madison Ave., New York. 

H. N. Ewertz, Sales Engineer, Elec- 
tric Are se & Welding Co., 
New ark, N! ELE Mae Oy 

Leo Kappertz, Seceils al E ngineer, 


Kappertz Auto Repair & : espe 


Works, Morristown, N. 

F. W. Taft, President, Passaic-Ber 
gen Welding Works, Clifton, N. 
J : 

H. C. Boreman, Assistant Foreman, 
Del. Lack. & Western R. R. 
Secausus, N. J. .. beens 

Thomas Brady, Welder, Del. Lack. 
& Western R. R., Hoboken, .... 

Melvin Coates, Welder, Del. Lack. 


& Western R. R., Hoboken, N 


Martin Crogan, Assistant Foreman, 
Del. Lack. & Western R. R., Ho 
boken, N. J a othe ‘nea 

William D Dougherty, Electric 
Welder, Leslie & Elliot Boiler 
Works. Paterson, N. J “ 

Robert Failie, Welder, Del. L ac k. 
& Western R. R., Secausus, N 
J SAG ae 

John Gahwyvler, soilerniaker, Del. 
Lack. & Western R. R., Hoboken, 
N. J oe eae 

J. F. Keogh, Welder, United Fle- 
ctric Co., Hell Gate, Pioneer 
House Sera ; hy 

Joe Kotcher. Acetvlene Welder, Del. 
Lack. & Western R. R., Poteet 
land, N. J. 

Carl Lange, Assistant F Sag in, Del 


Tack. & Western R. . Hoboken, 
N. J 

E. R. larson, General Foreman, Del 
Lack. & Western R. R., Kings 


land, N. J 


April 


JANUARY, FEBRUARY AND MARCH. 
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F. W. Light, Assistant Foreman, 
Del. Lack. & Western R. R. Ho 
boken, N J 

John MacC lure q W elder, Sound 

Henry Lippman, Electric Welder, 
Bureau of Water, Newark, N. J 
Welding Co., 889 FE 134th St... New 
York 

Ernest Marht, Assistant Foremar 
Del. Lack. & Western R. R., Ho 
boken, N. J 

Raimonda Martino, Acetylene Weld 
er, Del. Lack. & Western R. R., 
Kingsland, N. J 

Henry Miller, W elder, Niles 
Bement Pond Co., Plainfield. N 
J 

Benjamin Minzer, Electric & Acety 
lene Welder, Del. Lack. & West 

ern R. R., Kingsland, N. J 

I. N. Rippen, Welder, Central Rail 
road of N. J., Elizabeth, N. J 

Charles Sanskovita, Acetylene Cut 
ter, Del. Lack. & Western R. R., 
Kingsland, N. J sit 

Clifford Scott, Practical Welder, 
Del. Lack. & Western R. R., 
Secaucus, N. J caore ; 

W. H. Shire, Acetylene & Electric 
Welder, Del. Lack & Western R 
Shops, Kingsland, N. J. ..... 
Alex. Tiffany, Welder, Del. Lack 
& Western R. R., Hoboken, Eng. 
House ' anata 

Christopher Vitengruber, Assistant 
Foreman, Del. Lack. & Western 
R. R., Hoboken Eng. House 

Charles Wedell, Welder, Sound 
Welding Co., 889 Fast 134th St., 

Bernard Winn, Assistant Foreman, 
Del. Lack. & Western R. R., Ho- 
hoken Eng House . 

C. H. Winn, Machinist, Del. Lack 
& Western R. R., Hoboken Eng. 
House ° . . 

Robert Woods, Assistant Foreman. 
Del Lack. & Western R R., 
Secaucus, N. J p 

Northern New York I 

Finn Borsum, Supervising Weldir 
Engineer, Kristiania, Norway 

R K Diehl, Electric Welds r, 923 
Cambell Ave., Schenectady, N 
Y / 

J. F. Hicks, Electric Welder, 4 
Stuben St., Schenectady, N. Y 

Philadelphia 

lL... F. Colbert, District Sales Mer., 
Linde Air Products Co., 606 Perry 
Building 

William A. Cooper, Manager, Sheet 
Mill Dept.. Alan Wood Iron & 
Steel Co., Conshohocken, Pa 

\. L. Mever, Metallurgical Engineer, 
Alan Wood Iron & Steel Co., Con- 
shohocken, Pa , 

Charles Peterson. Welder, 8716 

Tinicum Ave., West Philadelphia, 


Kw 


Pa. 


B 
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\ P W ay, Klectrical Kr 


American Railways ¢ . Wither 


spoon Bldg 
Guy |! Mavnard, Oxv-Acetvlen 
W elder, Standard Lleate ( 
Williams) t. P 
Pit 
S. W. Mann, Welding Engineer, H 
Kleinhaus Co., 533 Unio \ 
Building 
F. BK. Totten, Acet We 
Long St., Morgantown, W. \ 
San | 
F. B. Haines, Welder, Job W: y 
5 B St Sant Rosa, 
Charles A. Johnson, Elect W elce 
Bethlehen Steel | TT}? 
IL.. F. Moser, Electric We ae 
Mfg. Co., Mat ille, ¢ 
J P Richardson, Welder, | 
Bros., 536 23rd St., Oakland, 
7 White, Ele Welder, 1624 
Sacramento St 
Vot in Se 


H. M. Gould, Electrical Engineer, 
Dept of Street Railwavs, Detroit 
Mich 

H. William Heinrich, Insurance Fn 
gineer, Travelers Insurance Co., 
Hartford, Conn 

H. N. Smith, Manager, Memphis 
Oxygen Co., 682 So Main Street, 
Memphis, Tent 

S. FE. Travis, Jr., Practicing Engr., 
The Weldmech Co., Hattiesburg, 
Miss 

H. M. Williams, Metallurgist, Gen 
eral Motors Research Corp., Das 
ton, Ohio 

I M. Caleutt, Chief Ex 
Signals & lelegraphs, Victoriar 
R silw ivs, Spencer mF Mi Ibor rneé 
Australia 

H. H. Heckman, Maintenance Weld 
er, Cadilla Motor Car Co. De 
troit, Mich 

L. S. Huling, Blacksmith & Acet 


lene W elder, Huling w Sor 
Brownell, Kansas 
Wet Smith, Chief Mechanical k1 
gineer, Victoriar Railwavs, M 


bourne, Australia 

N { Balderson, Welder N Pro 
prietor, Ba erson Welding Shop 
VW mero, K nsas 

Lubin Doncette, Flectric Weld 
Union St., Portland Me 

Leon Rov. Welder, Detroit lor 
Manufacturing Co., Detroit, Mich 

Hi Whittemore, Engr. Bure@u 

ra Washington, D. ¢ 

J ( Wright, Director, Federal 
Reoard for Vocational F.ducation, 
W ishington, D. ¢ 

Leo Yates, Welder, Machine Shop, 
Northern Pacific R. R. Shops, So 
Tacoma, Washington 


of Standa 











RECENT DEVELOPMENTS IN THE 
ARC WELDING FIELD * 


W. L. WARNER} 


At the present time welding in some form or other is quite ex- 
tensively used in repair work, and in some cases is used exclusive- 
ly for manufacturing purposes. Rapid progress has been made 
in the art of welding during the last twenty years and we who keep 
in close touch with everyday welding applications do not realize the 


importance of the advancements that are being made from time 
to time. 


The American Bureau of Welding which is the welding research 
department of the American Welding Society and National Re- 
search Council organized some ten research committees to investi- 
gate important problems and to standardize welding practice. 
These committees have been functioning in an energetic manner 
and some of them have already completed reports of their activ- 
ities. . 

STANDARDIZATION ACTIVITIES OF THE 
AMERICAN BUREAU OF WELDING 


Standard Tests for Welds 


In May 1921, the committee on “Standard Tests for Welds” of 
which Mr. F. M. Farmer is chairman submitted a report. This 
report, which was printed as a bulletin and released in June 1921, 
contains a complete outline of tests necessary for shop, commercial, 
and research standards together with a standard procedure for 
mechanical testing, including tensile, bending and fatigue tests on 
the base metal, weld metal, and weld. The standard sizes and 
dimensions of test specimens are illustrated by diagrams and a 
short description of standard fatigue testing machines is given. 
This set of standards mark the starting point of standardization 
in the welding field. 


It is more significant when one realizes that the chief difference 
between testing a specimen of steel that includes a welded joint 
and testing an ordinary specimen is the non-homogeneity of the 
welded specimen. The welded specimen has at its center, a section 
composed of material that usually has physical, chemical, and 
metallurgical characteristics distinctly different from the adjoin 
ing metal. Furthermore the section of the added metal is more or 
less irregular in shape and variable in size. Consequently the 
procedure prescribed for testing ordinary specimens is not ap- 
plicable to specimens containing welded joints. Differences in de- 
tails of procedure have caused such widely divergent results that 





"Report to be presented at the Annual Meeting of the American Welding Societ April 25, 1923 
Assistant to Chairman of the Electric Are Welding Committee f the American Bureau of Welding 











1923] RECENT DEVELOPMENTS IN ARC WELDING i 


the value of much of the research work on record up to this time 
has been greatly restricted. In many cases the results are actually 
misleading. 
Welding Wire Specifications 

The next report submitted was from the committee under the 
chairmanship of Mr. C. A. McCune on “Welding Wire Specifica- 
tions.”” This report was published in December 1921. It included 
specifications for iron and steel bare electrodes and iron and steel 
gas welding rods, also recommended standards for coated or cov- 
ered electrodes and gas welding rods for welding high carbon steel 
and non-ferrous metals. Chemical analyses, physical properties, siz 
es, marking, and materials are specified or recommended in detail. 
This report is the result of over a year’s work by the committee 
and embodies all of the data available at that time. 

The importance of this work is emphasized by Prof. C. A. 
Adams who said, “Several years ago the notion prevailed that 
almost any fence wire was good enough for welding and although 
good results were sometimes obtained from the use of fence wire, 
it is now recognized that most careful attention must be given to 
the physical as well as to the chemical characteristics of welding 
wire, if good results are to be assured.” 

Standards for Arc Welding Apparatus 

In June 1922, six months later, there appeared in the Journal of 
the American Welding Society, a report “Standardization Rules 
for Electric Arc Welding Apparatus” submitted by a sub-committee 
of the Arc Welding Committee with Mr. William Spraragen as 
the chairman. From the preface to this report we learn that sev- 
eral types of arc welding apparatus are now being sold, but at the 
present time there is no agreement among the manufacturers of 
are welding apparatus as to the basis of rating. A prospective 
purchaser is bewildered by the confusing claims that special merits 
pertain to the different machines on the market and, unless he has 
had previous experience in welding, he has no sound basis for com- 
paring the capacities of the several makes. 

This report of the sub-committee of tke Arc Welding Com- 
mittee contains a list of standard definitions, a classification of 
apparatus, and an outline of the information required to be fur- 
nished by both the supplier and the purchaser of are welding ap- 
paratus. The committee recognizing the Standards Committee of 
the A. I. E. E. as the authoritative body controlling the standardi- 
zation of electrical apparatus submitted these standards for their 
consideration. The A. I. E. E. Standards Committee appointed a 
sub-committee of which Mr. F. M. Farmer is chairman which has 
revised and enlarged the dreft submitted and is now prepared to 
submit tentative standards. 

It must be remembered however that the Standards which 
have been thus far completed are simply the beginning of a broad- 
er and better standardization which is being carried on as the weld- 
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ing art progresses. Each member of the Welding Society should 
feel it his duty to give constructive criticism on any point which 
may be incorrect or lacking in the present drafts. 


GENERAL REPORTS AND RESEARCH WORK OF THE 
AMERICAN BUREAU OF WELDING. 


Further reports by several of the committees have been in the 
nature of critical summaries of those phases of welding which have 
been studied by these committees. These critical summaries serve 
the two-fold purpose of giving the industry a concise statement of 
the best existing information and enabling a careful program of 
needed research to be drawn up. The importance of these reports 
cannot be over-estimated. In some cases a certain amount of re- 
search work has been done and is still going on. The results of 
these investigations are printed in the Journal of the American 
Welding Society from time to time and are thus made available to 
members of the Society and all interested persons. 

Are Welding of Cast Iron 

{n the August-September issue of the Journal there appears a 
joint report “Cast Iron Welding” by the Electric Arc, Gas, and 
Thermit Welding Committees of the Bureau. There is an intro- 
ductory section containing a discussion of the metallurgical pro- 
perties of cast iron and the factors which affect cast iron welds in 
general. Photomicrographs ilustrating different physical condi- 
tions in cast iron are included in this introductory section. 

The section “Arc Welding of Cast Iron” was prepared by a sub- 
committee of the Electric Arc Welding Committee under the chair- 
manship of Mr. William H. Namack. This report presents a sum- 
mary of the art of arc welding cast iron as it exists today, outlining 
the difficulties which have been encountered, and the degree of suc- 
cess which has been achieved. The report is divided into two parts. 

In the first part, existing methods of carbon arc welding of cast 
iron are discussed briefly. Three methods of welding cast iron 
with the use of studs and the metallic arc are described and illus- 
trated. The physical properties of cast iron which affect arc welds 
are discussed and corrective measures are suggested. Consider- 
able space is given to comments by men experienced in the art of 
cast iron welding without the use of steel studs and it is interest- 
ing to note that there is quite a divergency of opinion among welders 
as to whether cast iron can be successfully welded with or with- 
out steel studs. A bibliography is included for the convenience of 
those who are interested in a further study of the subject. 

The second part of the report “Are Welding of Cast Iron” deal- 
ing with the research work done by Mr. Namack’s committee ap- 
pears in the November 1922 issue of the Journal. The committee 
has drawn up a proposed program of research and the report con- 
sists mainly of a description of the work which the committee has 
done in carying out this program. Specifications were drawn up 
and a series of tensile tests made on some seven different electro- 
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des. Diagrams and charts give the results of these tests in a 
graphic form and these results are also tabulated. 

It is interesting to note that some of the tests show a joint effi- 

ciency ranging as high as 78% on one grade of cast iron tested 
and 85% on the other, there being two grades of cast iron used. 
These results demonstrate that it is possible to weld some grades 
of cast iron if the proper method and conditions of welding are ob- 
tained. 
The work of Mr. Namack’s Committee was carried out under 
the auspices of the Northern New York Section of the Ameri- 
can Welding Society as a test of the possibilities of regional re- 
search. The facilities offered for this work were very favorable. 
The specimens were made through the courtesy of the General 
Electric Company and New York Central Railroad and were tested 
at Union College under the supervision of Professor McKibben. 
As stated by Mr. Spraragen “This regina] concentration of mem- 
bers permitted the holding of regular meetings at frequent in- 
tervals, of sustaining interest and enabled progress to be made at 
a much greater speed than could otherwise have been possible.” 
Specifications for Steel to be Welded 

In the Welding industry, the need has long been felt for a more 
complete and accurate knowledge of the effects of the many vari- 
abies which influence the success of a weld. A valuable contribu- 
tion to our fund of information on this subject is found in a pro- 
gress report of the committee on Specifications for Steel to be Weld- 
ed which appears in the October 1922 issue of the Journal. The 
authors of the report, Mr. J. H. Nead, and Mr. R. L. Kenyon have 
developed a method which they propose for testing the suitability 
of various materials for welding purposes. 

Before such a test could be developed, however, it was necessary 
to determine what constitutes a satisfactory material to be welded. 
It is generally agreed that a sound weld can only be obtained when 
the metal fuses evenly and quietly and without excessive sputtering 
and boiling. This means a material thoroughly degasified and low 
in gas forming elements. Freedom from slag or slag-forming con- 
stituents is also essential. With these things in mind three meth- 
ods were tried. 

The first method consisted in coating with vitreous enamel some 
sixteen-guage strips one and one half inch wide of various metals. 
This enamel was baked on by passing an electric current through 
the strips, heating them uniformly to the proper temperature. The 
materials tested consisted of (1) commercially pure iron made 
in a basic open hearth furnace, (2) copper bearing open hearth 
iron, (3) basic open hearth mild steel, (4) charcoal iron, (5 Besse- 
mer steel and (6) silicon steel. The iron samples produced a per- 
fectly smooth enamel surface free from defects, while the steel 
samples showed bubbles and blisters in the enamel. This indicates 
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that such iron has a freedom from gas and gas forming consti- 
tuents. 


Another set of one and one half inch sixteen guage strips was 
prepared but no enamel was applied. The strips were heated by an 
electric current as before and the current was gradually increased 
until the strip finally fused in two. The behavior of the samples 
near the fusion temperature was found to be characteristic of the 
materials. The iron samples melted quietly while the steel samples 


threw out a shower of sparks and left a very rough surface after 
fusion. 


An oxyacetylene fusion test was applied to some sixteen gauge 
sheets of the same materials as just described. A four inch square 
of material was blocked up on a metal surface so that there was a 
small space between. The surface of the test piece was melted with 
a welding torch, moving along just fast enough to melt the metal. 
Good material should not “spit” or throw sparks and should show 
a smooth weld surface. With poor material, the spitting may be so 
bad as to interrupt the flow of gases and cause a backfire. The 
torch was also held vertically over the piece and left there until a 
hole was blown through. This occurs quickly with poor steel but 
more slowly with good material. If the rounded surface at the 
edge of the hole is smooth and clean, the materia! is good, while a 
rough, black spongy appearance indicates poor steel. 


Of the tests that have been described it is thought that the elec- 
tric fusion test on heavy plate gives the best indication of the suit- 
ability of material to be welded. The test is easily made whereever 
there is a butt-welder available and can be applied to samples cut 
from the work itself if desired. Half-inch plates seems to give the 
best results with a current of 8,000 amperes on a 1 14” strip. 


The photographs included in the report give striking evidence 
of the difference in behavior under fusion between various kinds 
of steel and iron. Those having a low carbon content such as com- 
mercially pure open hearth iron displayed a remarkably smooth 
surface under the fusion tests. Such iron fused sharply without 
gas evolution and sparking and flowed freely when molten. On the 
other hand mild steel when tested showed a quite different result. 
The steel effervesced during heating and boiled and bubbled near the 
fusion point. However mild steel with a carbon content of 0.15 is 
one of the most readily welded materials. In fact, specimens have 
been produced in ordinary ship plate which broke outside the 
weld. As Prof. C. A. Adams says “Although it is natural! to assume 
that, other things being equal, the material that flows smoothly and 
quietly in such fusion tests is easier to weld, it is fairly obvious 
from experience that this is not absolutely essential to a weldable 
material. The real need is for specifications which when satisfied 
will assure the success of the weld. Such specifications will of 
course include the necessary tests by which the specifications may 
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be most readily checked. This preliminary report is a step in the 
right direction. 
Unfired Pressure Vessels 

For some time the A. S. M. E. Boiler Code Committee has been 
preparing a code for unfired pressure vessels similar to the boiler 
code. This code has been published for public hearing twice end 
as a proposed code once. 

In a paper read before the International Acetylene Association in 
Chicago, October, 1922, Mr. S. W. Miller of the Committee on Weld- 
ing of Pressure Vessels sets forth very clearly some of the facts 
in regard to the proposed code of the A. S. M. E. It is a striking 
example of how an industry must get together to solve a common 
problem. 

To show that pressure vessels can be welded safely and to secur 
data for the Code Committee on this subject by actual tests, a com- 
mittee was appointed at the April 1922 Meeting of the American 
Welding Society, to study the problem, Several hundred letters 
were sent to manufacturers and others and several replies were re- 
ceived. Several concerns agreed to furnish tanks and to contribute 
funds to test them to destruction. These tests should settle the 
questions at issue, the most important of which is the following, 
“What test will always detect an unsafe vessel?” 

Mr. C. A. McCune at a recent meeting in Schenectady of the 
Northern New York Section of the American Welding Society 
stated that the Committee had secured funds and materials to the 
amount of $15,000 for an extensive program of research which has 
been completed. 


Welding Oil Storage Tanks 


The research activities of the American Bureau of Welding have 
not been confined to the problems of welding technique alone but 
have gradually broadened as the applications of welding have in- 
creased. By the end.of 1922 we find the Welding Society interest- 
ed in the welding of oil storage tanks for the oil industry to the ex- 
tent that a set of preliminary specifications for the welding of a 
5,000 bbl. tank have been prepared. These specifications are print- 
ed in the December 1922 issue of the Journal as a report of the 
Committee on Welding of Storage Tanks under the chairmanship 
of Mr. J. C. Lincoln. 

There are many advantages of a welded tank over a riveted one. 
One of the most important of these is the elimination of leakage 
which in a riveted tank represents a loss of about 5%. This loss 
in a 5,000 bbl. tank represents $1,250 which captalized at 6% 
amounts to $20,000. It is also probable that with a little practice, 
the cost of erecting a tank by the electric welding method will be 
lower than the cost of similar tank erected by riveting. 

The report contains recommendations for constructing a 5,000 
bbl. tank and a number of alternate constructions are suggested. 
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Figures of the details of construction of the bottom, sides, and roof 
are given. 
Welded Rail Joints 

Welding is being very widely used in making street railway 
joints. More or less trouble has been experienced in all types of 
welded rail joints through breakage. Little or no scientific data 
exist as to the correct procedure to be followed in making welds 
at rail joints by the various processes. Replies received to a ques- 
tionnaire sent out by the committee on Welded Rail Joints show a 
wide difference of procedure. These replies were published as a 
critical summary. 

This critical summary of welded rail joints by the Welded Rail 
Joint Committee, under the chairmanship of Prof. G. K. Burgess 
of the Bureau of Standards, was published in pamphlet form in 
May 1922 and is a condensed statement of the present practice with 
the following types of welded joints: 

Cast Iron Welds. 
Electric resistance welds. 
Electric seam welds. 
Thermit welds. 


Electric Seam Welds only will be considered since this paper re- 
lates exclusively to arc welding. Both carbon are and metallic arc 
processes are considered below. 

The A. E. R. E. A. Standard girder rails are being welded gener- 
ally but the prevailing opinion seems to be that a Tee section is 
more readily welded than a girder section. Practical data is given 
for joint plates, filler rods, electrodes, fluxes, apparatus, protec- 
tive accessories, methods of preparation of welds, preheating and 
necessary tests. In general the opinion is that the joint plates 
should be of low carbon steel possessing a fair ductility and that 
the filling material should be of the same general nature. While 
both the metallic and carbon are processes are used the carbon 
process predominates. Some form of carbonate of soda is used 
as a flux in many cases. The resistance type of equipment is quite 
widely used as is also the generator type of welder. Head helmets 
and gauntlet leather gloves are used, with no leather aprons. Fold- 
ing wooden screens with appropriate danger signs are used to pro- 
tect passers-by. Preheating of joints is done in most cases by 
means of some form of torch but in many cases no preheating is 
done at all. The joints are generally cleaned with a wire brush. 
Several types of tests are suggested to determine the dependability 
of the joint. Among these are an actual service test to determine 
the strength of the joint and a rigid inspection test to determine 
the quality of workmanship. From all of this valuable material 
the Committee endeavored to layout a program of research. 

In order to have a uniform type of rail and section, it was agreed 
that all test joints should be made on A. E. R. E. A. Standard 7 inch 
girder rail, Class B. Three test specimens were to be taken in each 
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case. In the case of patented joints, manufacturers were requested 
to furnish three joints for each test in addition to the test joint 

to be furnished by the users. The following tests were to be made 
on full size specimens, welded as nearly as practicable under ser 
vice conditions: (a) tensile (b) drop (c) cross bending and (d) re- 
peated impact tests. All tests were to be made to destructio 


The Committee decided that it would be desirable to have con 


structed a rotary service test machine of some 80 feet in diameter 
to simulate the wear of actual service. It was estimated that with 
such a machine the Committee woud be enabled to make tests in 
one month equivalent to five years of actual service. It was also 
estimated that it would cost some $14,000 to build and « ate this 
machine for the first year. Mr. C. A. McCune made the statement 


before a recent meeting of the Northern New York Section of the 
Society that the Committee has now secured $24,000 in cash for 
an extensive program of research which involves more than S&0.000 


f materials and services are counted. 


In an article appearing in the November 1922, AERA, the ro- 
tary testing machine is described. Briefly the machine consists of 
eight two-wheel trucks‘ mounted tandem fashion, operating on a 
circular single rail track having a radius of 40 feet. The trucks are 
mounted on light structural frames, eight in number, said frames 
constructed as radial arms, the trucks being on the outer ends of 
the arms and the inner ends converging to a common center. Two 
of the trucks located opposite each other are propelled by motors 
designed to stand continuous operation. 


The wheels are ordinary car wheels, either cast iron or steel, and 
the journal boxes and bearings are as nearly as possible to conform 
with standard designs. The track will be formed of the rails and 
joints, which it is desired to test. The rail will be spiked to cross 
ties laid on stone ballast supported on a concrete slab. The ground 
immediately inside the track is to be excavated to a depth of not 
less than 614 feet so as to permit an observer to stand inside and 
make observations while the machine is in motion. 


The primary purpose of this machine is to test various types of 
rail joints, but it will also be valuable in testing rails, wheels, axles, 
bearings, motors, ete. This machine will be operated at a peripher- 
al speed of 25 miles per hour and it is assumed that it will operate 
for 22 hours per day, six days per week. It will be possible in a 
period of five weeks to obtain results equivalent to 3 to 10 years of 
service, depending on whether the service be heavy, medium or 
light. 


This rotary testing machine is to be located on the grounds of the 
Bureau of Standards and it is expected that such close association 
of the work with the technical staff of the Bureau will prove of 
great advantage. 
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WELDING APPLICATIONS 


In addition to the work that has been done under the auspices of 
the American Bureau of Welding, many investigations have been 
carried on by independent investigators. Some interesting appli- 
cations of the welding process have been discovered and have been 
brought to a certain degree of development, although mary phases 
are still in the experimental stage. 

Hammer forging has been shown to greatly improve the strength, 
ductility and fatigue resistance of metal deposited by the electric 
are. A few years ago welding currents of the order of 125 amperes 
were in most common use. This has gradually been increased until 
200 amperes is now not unusual. For large thermal capacities 300 
amperes is sometimes used with coated electrodes. This type of 
electrode has been very much improved and appears likely to lead 
to the arc welding of non-ferrous metals. Indeed, the are welding 
of brass with a flux-covered type of copper electrode is already 
commercial in England. 

Railroads 

During the last few years an unusually rapid advance has been 
made in both electric arc and oxy-acetylene welding and they have 
now become recognized as arts verv essential to many industries— 
particularly the railroad industry. Messrs. H. J. McCracken and 
F. J. Hickey of the Southern Pacific Railroad in the Jonuary 1923 
Journal described the uses to which are welding is put in the Sacra- 
mento Shops. 

There are many instances where either oxy-acetylene or electric 
are welding can be used, such as the welding of boiler tubes, re- 
pairing fire boxes, flue sheets, locomotive frames, making of car 
end sills and many others. The sleeves of flexible stay-holts are 
welded to the wrapper sheet by the electric arc. A particularly 
advantageous feature of the electric arc weld is afforded through 
the concentration of the intense heat in a small area, enabling it to 
be applied just where it is needed without heating up much of the 
adjacent material. 

The most successful applications of welding undoubtedly have 
been in places where thorough supervision and training of welders 
have been carried on, No matter what kind of material is to be 
welded, or what the type of welding is, the reliability of the weld 
rests in a large degree with the operator. 

Locomotive Shops 

In the field of locomotive construction and repair great progress 
has been made. Mr. Edward H. Heidel, boiler foreman, C. M. & 
St. P. R. R. in the March 1922 Journal describes the application of 
are welding to locomotive boiler construction for welding fire boxes, 
door sheets and collars, and crown sheets. Great stress is laid on 
the point that only experienced welders should be allowed to make 
welds in fire boxes or for any pressure work. Mr. C. W. Roberts, 
Welding Foreman, Pennsylvania Railroad, Columbus, Ohio, in the 
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July 1922 Journal, describes some of the uses and abuses of arc 
welding in locomotive work as follows: 

“In electric arc welding, as in everything else, there are limita- 
tions, and an efficient supervisor will know these limitations. He 
will refuse to go beyond them, as he knows such work only leads to 
the condemning of the entire practice of electric arc welding. 

The most frequent causes of failure are inefficient and indifferent 
workmen and the little heed taken to have a perfectly clean proper- 
ly prepared job. Suitable equipment and proper electrodes for the 
work at hand should not be overlooked. The finished result prob- 
ably is 90 per cent operator, and 10 per cent equipment and ma- 
terials, while preparation and operation are about a 50-50 break.”’ 

Mr. Roberts described several examples of welds made on various 
parts of locomotives, such as cross heads, side sheets, door collars 
and flues. Electric welding gives a stronger seam than riveting 
and there is never any future work necessary, such. as caulking. 
The cost of riveting firebox seams runs from $0.90 to $1.25 per line- 
al foot while with the metallic electrode the total cost is approxi- 
mately $0.35 per lineal foot. It is not possible to secure these good 
results unless the operator is a man of experience and knows what 
he is doing. Under these conditions arc welding gives excellent re- 
sults. Mr. Roberts has secured arc welds with an efficiency as high 
as 96%. 

Street Railways 


In the maintenance of street railways electric arc welding is 
playing a very important part as described in the August-Septem- 
ber 1922 Issue of the Journal by J. S. McWhirter of the Third Av- 
enue Railway System, New York City. 

The Third Avenue Railway operates approximately 1600 cars in 
the City of New York and in several of the adjoining municipal- 
ities. The central repair shop is located at 65th Street and 3rd Av- 
enue, in the Borough of Manhattan. 

The first use of electric welding in 1915 was the carbon arc pro- 
cess with graphite electrodes, the current being obtained from the 
500-volt railway curcuit by stepping down the voltage through sec- 
ond hand car resistances. The present equipment consists of seven 
motor generator sets of which five are constant energy and two con- 
stant potential. There are still in use two banks of resistance fed 
by the railway circuit but these will be replaced as soon as operat- 
ing economy justifies the change. About 25,000 lbs. of bare soft 
steel welding material are used per year. The average amount of 
welding metal used per operator is as follows: with the metallic 
electrode, 1.2 Ibs. per man per hour, and with the graphite elec- 
trode, 1.6 lbs. per man per hour. 

The welding and reinforcing of cast steel and forged truck 
frames and of cast-steel motor frames has been practical since 1908. 
The graphite electrode was used at first but now a % in. metallic 
electrode is used with very satisfactory results. 
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The Welding of gear cases saves annually about $12,000 and as 
the majority of them are malleable iron a good grade of coated 
metallic electrode is used. These welds are not depended on fo! 
strength. 

A large number of brake shoe heads, brake beams, side and cen- 
ter bearings, journal boxes, step hangars, and other truck and car 
body parts are reclaimed at an annual saving of about $45,000. 

While it is possible and often necessary to weld malleable iron, 
the welds do not posses sufficient strength to justify this applica- 
tion on a large scale. To secure the maximum benefit from the re- 
claiming of truck and car body parts it is necessary that all parts 
which are to be welded be made of cast steel or forgings, in plac« 
of the malleable iron which is so common in electric railway cat 
equipment. 

Quoting Mr. McWhirter, “It must be said that electric welding 
proved a life saver to us during the war periods of inflated prices 
and slow deliveries.. We undoubtedly did a large amount of weld 
ing in those periods which would not be justified today, but it is ; 
tremendous benefit to the electric railway industry to have avail- 
able welding facilities which will take care of such emergencies.” 
Steel Mills 

In the annual report of the Iron and Steel Industry Committee of 
the A. I. E. E. for the years 1922 considerable mention is made of 
the use for arc welding in steel mills. 

While in general, there have been no radical changes in arc weld- 
ing processes employed in steel mills within the past year, there 
are indications that welding will be advantageously used in an in- 
creasing number of applications in this great industry. 

It is well known that the repair of worn wobblers, one of the 
oldest applications of electric welding in steel mills, was formerly 
accomplished by the carbon are process used primarily because 
metal could thereby be rapidly deposited. This process is gradual- 
ly being replaced by the metallic arc, with which 14, 34 and inch 
diameter electrodes are used, the current values varying from 300 
to 800 amperes. The use of large electrodes and heavy current 
values is similar to the carbon are process in that rapid deposition 
of metal is accomplished, but the use of the metallic arc has the 
advantage over the carbon process in that a less skillful operator 
is required to produce reliable welds. 

A departure from the more or less standardized practice of 
using ordinary iron electrodes for building up of worn wobblers 
and spindles, is that of the use of high carbon steel, recently under- 
taken with suecess by different steel companies. There have been 
instances where old files have actually been used as the steel for the 
repair of worn wobblers, and when the supply of files was exhaust- 
ed, electrodes were obtained having practically the same chemical 
composition. In all cases, the metallic arc was used in the process 
of repairing. 
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Aside from the more or less standard welding applications such 
as the repair of driving spindles, pinions, chipped and worn rolls, 
ete., the electric arc can be used extensively in the repair of all 
kinds of machinery in service in a steel mill. Until actually tried 
the saving effected by repairing worn or broken machinery by the 
electric arc, cannot be fully appreciated 
Storage Tanks 

An interesting example of welding is briefly described in the Oct 
ober 1922 Journal by Mr. FE. J. Rigby. A three million cubic feet 
gas holder was erected in Melbourne, Austrailia, by the Metr poli- 
tan Gas Company using the Quasi-Are process of welding through 
out. The tank is 200 feet in diameter and « juipped with thre 


telescopic lifts 30 ft. high. There are over 20 miles of lap welding 
in the sheets and the envelope weighs 600 tons In the whole enve 
lope only five or six pin-holes were found. A conception of the siz 
of this holder may be obtained by considering that as there is 30 
feet of water in the bottom of it, it would accommodate a | s 
Battle Target, the welded ship Fullagar, the cross channel barge, 
and a few more with all their gear and with their flags flying 


Pipe Lines 

Another interesting application of arc welding which has re 
cently been employed is that of welding the joints of a pipe line 
In the April 1922 Journal Mr. J. H. Nead and Mr. R. L. Kenyon des 
cribe the construction of several low pressure pipe lines for dredg- 
ing and distributing systems. A particular case of this kind is that 
of large diameter pipe for low pressure work. 

This pipe is made up by rolling flat plates of 14.” thickness into 
evlinders of the desired diameter and 5 ft. or more in length. When 
the pipe is used for steam it was found advisable to bevel the edges. 
After welding the longitudinal seam several cylinders are welded 
end to end in the trench to form a continuous pipe. 

The advantages obtained by using such pipe for dredge work are 
several. In the first place the pipe is lighter in weight than ordin- 
ary wrought iron pipe. This is a saving both in original cost, 
freight, and in cost of handling and installation. Where it is 
necessary to carry the pipe on supports, a lighter framework can 
be used. 

Another application of welded pipe is in the distributing system 
of central heating plants using low pressure steam. The pressure 
in such systems is generally under 25 lb. per sq. in. so that stand- 
ard pipe of the required size is much heavier than is necessary to 
withstand the working pressure. An economy is, therefore, effect- 
ed by using welded pipe, which is lighter in weight, easier to 
handle, and lower in cost. In one installation of 22” pipe for a dis- 
trict heating plant it was found that expansion joints were neces- 
sary every 125-150 ft. due to the differential expansion of the top 
and bottom of the pipe. 

In the course of making this pipe it was found that certain pre- 
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cautions had to be observed in order to obtain satisfactory results. 
The main trouble encountered was in persuading welders to “cut” 
clear through the weld. It was found that satisfactory welds 
could be obtained by separating the edges to be welded about 1 of 
an inch and cutting the weld deep and through the plate. When 
this was done a bead of fused metal was left on the back side of 
the weld. When it is undesirable to have any protrusions of this 
kind on the inside of the pipe a water cooled copper strip on a man- 
drel can be held against the inside of the pipe at the weld. This 
will permit the fused metal “cutting” clear through and yet will 
give a smooth inside surface to the pipe. The results of a series 
of tests on samples of welded pipe are included in the report. 

As a check on the laboratory tests 20 foot lengths of pipe were 
tested under 105 lb. per square inch hydraulic pressure before in- 
stallation and it was found that tight joints were obtained where 
the welds were well “cut through,” as has been described. 


Attention is called to the fact that the dredge pipe and steam 
heating pipe mentioned were welded by hand by the ordinary “me- 
tallic arc’”’ process, and at a saving in cost to the user over standard 
steel pipe. Automatic welding machines are being developed and 


with their application to this type of work a still greater reduction 
in cost should result. 


WELDING MONEL METAL 


Attempts to arc-weld monel metal have in the past not proven 
particularly successful, whether by the carbon or the metallic arc 
method. In such trials the general experience was that it was diffi- 
cult to produce consistently, welds which were sound and free from 
blow-holes, ductile and free from shrinkage cracks. The Research 
Department of The International Nickel Company has during the 
last year attempted to develop satisfactory arc welding practice for 
the metal. The particular object sought was to develop a method 
of producing sound and ductile welds, free from cracks. 

It seems apparent from a consideration of the first difficulties en- 
countered in arc-welding that the metal melted by the arc absorbs 
sufficient oxygen from the surrounding air and that it requires re- 
deoxidation in order to make it again malleable and sound. It may 
be observed that special deoxidation is not necessary in oxy-acety- 
lene welding because the operator uses a reducing flame which pro- 
tects the hot and molten metal from the air. 


Dr. P. D. Merica and Mr. J. G. Schoener have made some tests 
using deoxiding coatings which show a remarkable difference be- 
tween welds made with bare monel wire and wire covered with a 
deoxidizing coating. The results of these tests are described in 
the May 1922 issue of the Journal. The agents which have been 
found to be superior for this purpose are the same as those used in 
the foundry: viz., magnesium, manganese, and silicon, in the order 
of their importance for this operation. 


1923} RECENT DEVELOPMENTS IN ARC WELDING 23 


The exact composition of this coating powder may vary within 
moderately wide limits, the essential thing being to introduce into 
the welded metal about the amounts of manganese and silicon and 
particularly of magnesium which are generally used for deoxida- 
tion in the foundry. Thus there should be introduced from 0.05% 
to 0.50% of magnesium, from 0.20 to 1.00% of silicon, and at 
least 0.20% of manganese. The upper limit of manganese is not 
important, as an excess is not harmful. An excess of magnesium 
or silicon, however, will tend to produce dirty or brittle metal re- 
spectively. 

Welds on Monel Metal plate made with the deoxidizer coating are 
sound and practically as ductile as are welds on ordinary low-car- 
bon steel. Some tensile tests were made on 2” and 3” wide arc-weld- 
ed strips of Monel plate. The average tensile strength of some 12 
specimens was 47,100 lb. per square inch with an average elonga- 
tion of 9.7%. 

The results seem to indicate that the arc welding of Monel Metal 
is entirely possible when the proper reducing flux is used and in 
that case the process is not essentially different in detail from that 
of steel welding. One important variation, however, is that of 
making the welding rod positive instead of the work. It is also best 
to build up the weld all in one operation and not to build it up in 
successive layers, as the latter method will likely give cracks and 
unsoundness. 

MANUFACTURE OF PURE IRON 
For Welding Wire 


The continuous progress in the art of arc-welding has necessi- 
tated large scale production of welding material in this country. In 
the first commercial application of arc-welding Norway iron was 
principally used as a welding material but as the demand grew 
there was a shortage of the Norway product. It was therefore de- 
sirable to produce in this country a similar metal, purer if possi- 
ble, made on a more modern basis. 

In the June 1922, Journal, Mr. C. A. McCune has given an inter- 
esting review of the progress which has been achieved in the manu- 
facture of welding material. It has not until the year 1914 that 
wire manufacturers of the United States had a real opportunity 
of proving that they could meet the demand for welding materials 
and that low carbon iron, particularly, could be produced here 
superior to any foreign product. The Emergency Fleet Welding 
Committee was the first to arrive at some definite specifications and 
limit of carbon and other elements for the selection of acceptable 
welding material. 

Research has shown conclusively that claims of the advantages 
of using welding material of an analysis similar to the base or 
parent metal, particularly when welding mild steel, are not sustain- 
ed, and the reason for this can be fully understood, when it is con- 
sidered that arc welding is in many respects is analogous to re-cast- 
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ing metal. To expect a cast metal of a similar analysis to possess 
the idential physical characteristics of a rolled and specially treated 
sheet of plate, is asking more than could possibly be obtained. 

Mr. McCune considers that it has been proved beyond question 
by innumerable practical applications, test specimens, etc., that 
commercially pure iron wire of correct physical properties poss- 
esses every essential that could be advanced for a suitable metal 
for welding wire steel plates, shapes etc., by either the oxy-acetylene 
or electric are process. Furthermore he states that continued re- 
search develops that whereas the effciency of a weld in commercial 
steel plates welded with commercial steel wire may vary, a weld 
produced with commercially pure iron wire in commercially pure 
iron plate will consistently approach the characteristics of the 
plate establishing in his opinion the fact that chemical uniformity 
of the plate and wire should receive the most careful consideration. 

Experience has shown, continues Mr. McCune, that the success 
or failure of a weld depends on what might be termed the BIG 5 
of welding, all of which are practically of equal importance, namely 
(1) the welder, which includes methods of welding, (2) design of 
weld, (3) welding equipment, (4) metal to be welded, and (5) the 
welding wire. Metallurgy distinctly proves'that certain elements 
are detrimental. Therefore, it is only logical to assume that de- 
pendable welding material should be as free as possible from these 
injurious elements. 

Mr. McCune considers that welding is an application of metal- 
lurgy and engineering and that its study should be so approached. 
Any common baling or fence wire will no more meet the require- 
ments of a dependable welding material than would metal of this 
analysis serve as tank plate or locomotive fire box steel. Science, 
sound judgment, and common sense, prevail in all materials of cun- 
struction and in welding apparatus, and therefore must apply 
equally to welding material if we are to be consistent. 

Inspection of Welds 

Methods of determining strengths of welds without destroying 
them have been sought for some time. In the minutes of the Weld- 
ing Research Sub-Committee of the Emergency Fleet Welding Com- 
mittee are recorded the experimental results obtained when employ- 
ing an electrical method of testing the efficiency of butt joints as de- 
vised by Mr. Conant. Mr. O. H. Eschholz describes in the June 
1922 Journal some tests which he has made to try out this method. 
The specimens were bars 114,” x 114” x 12” double scarfed to 45°. 
Tests were made to determine electrical conductivity and tensile 
strength. 

A study of the data shows that even with this simple testing 
means, an increase of voltage across the weld signifies a decrease in 
weld strength. Further activity in the utilization of both magnetic 
and electrical test methods, has shown the possibility of detecting, 
in the laboratory, differences in weld strength of the order of 10,- 
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000 Ibs. per square inch. The apparatus employed, while not com- 
mercial in its present form, could be made adaptable to numerous 
welding structures. Mr. Eschholtz quotes Mr. Burrows from the 
1919 proceedings of the A. S. T. M. as follows, “the man who de- 
nies the possibilities of magnetic (or electrical) ‘analysis today, 
because of its not being a finished instrument of investigation 
would have rejected the aid of microscopic analysis or chemical 
analysis or any of the other means of testing in the early stages of 
these arts, which have since proved of so great services to man.’ 
Steel Structures 

Within the past six or seven years some steel structures have 
been built with neither pins nor rivets. The members were con- 
nected together by arc welding and this develop:rent in the art 
of steel construction is now making rapid progress. 

Professor F. P. McKibben of Union College has devoted much 
thought and study to this problem and has worked up a method of 
design for structural joints based on some tests made by E. 8. 
Humphreys, Jr., and published in the Iron Age for May 25, 1922. 
Professor McKibben’s paper is published in the Journal for Feb- 
ruary 1923. 

In studying the strength of arc welds it is unfortunate from the 
structural engineer’s point of view that practically all of the tests 
have been made on specimens cut from butt welds and tested in 
pure tension. For comparative purposes in ascertaining the rela- 
tive values of varying amounts of current, varying composition of 
electrodes, different polarities, etc., tension tests are of great value. 
However, at the present stage of the application of are welding to 
steel structures we are more in need of exprimental data on the 
shearing strength of are welded joints rather than their tensile 
strength. 

In the discussion of Humphrey’s tests, Professor McKibben 
points out that when the specimens failed in the testing machine, 
the plane of fracture, i. e., plane of shear, was not at the base of 
the triangular fillet but was on a plane extending from the apex 
of the triangle perpendicularly to the hypotenuse opposite the 
plane of smallest shearing area. The plates were of ordinary struc- 
tural steel quality and the electrode was a standard commercial 
bare wire, high in manganese and low in carbon, sulphur, phos- 
phorus, and silicon. The average shearing strength of the beads 
for all specimens which failed by shear was 36310 Ibs. per square 
inch. 

Now if a factor of safety of four be applied, the safe allowable 
shearing strength per square inch of longitudinal section of the 
head is 9000 Ibs. per square inch. Using this value we can de- 
termine the aiio-vable safe working stresses in Ibs. per linear inch 
of bead for beads of varying dimensions. For example, a triang- 
ular bead 14 inch deep by \% inch horizontally has a minimum 
shearing section 0355 inch wide or 0355 square inches per linear 
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inch of bead, which multiplied by 9000 lbs per square inch the 
safe shearing strength, gives 3195 lbs. per linear inch of bead. 
The values for other sizes of bead can be determined in a similar 
roanner. 

A formula for length of bead (L) is computed by Professor Mc- 
Kibben in such a way as to make the strength of the weld equal 
to the strength of the main plates in tension. 

Professor McKibben states that physical tests show conclusively 
that to secure good welds, beads should be laid in thin layers 
lengthwise of the line of stress and that successive layers should 
be applied only to clean surfaces which may be cleaned fairly 
well by a wire brush but the sand blast seems to give better results. 

In addition to the development of the formula mentioned above 
Professor McKibben has designed a riveted truss and a welded 
truss for the same loading and span which shows a remarkable 
difference not only in the principles of design but aiso in weight. 
This saving in weight as far as the main tension members are 
concerned is about 16 2-3% 

Professor McKibben’s papers suggests an important phase of 
arc welding which has not yet been touched, namely, the design 
and construction of arc welded bridges and steel buildings. A 
description of the riveting process together with some fifteen il- 
lustrations of actual welding jobs are included to give an interest- 
ing comparison between the present day methods and those which 
might eventually come into use as the welding art progresses. 

The examples of welded structures given by Professor McKibben 
include several at the Schenectady Works of the General Electric 
Company, as follows. In 1921 a steel framework 40 feet x 40 feet 
x 40 feet was built for a transformer tower all joints being arc 
welded. The structure contains 34,000 lbs. of structural steel and, 
in addition to the electrical equipment carried, supports a small 
traveling crane. That same year a short covered bridge was con- 
structed between two buildings arc welding being used throughout 
except at the junction with one of the buildings. A considerable 
amount of the welding used was tack welding instead of continu- 
ous fillet welding. 

Within the last few months an electric sign for the radio station 
W. G. Y. was constructed of structural steel and every joint was 
are welded. This sign stands 22 feet high and the letters are 10 
feet in height. The base of the sign is approximately 10 feet by 
20 feet. 

Other instances may be cited where arc welding has replaced - 
riveting in many ways. It is regrettable that time and space do 
not allow of a more lengthy discussion of this paper, but all in- 
terested persons should consult the article. by McKibben as pub- 
lished in the welding journal for February 1923. 


SHIPBUILDING 
Mr. E. H. Ewertz, General Manager of the Moore Plant of the 
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Bethlehem Shipbuilding Corporation has just completed a paper 
on “The Applications of Arc Welding to Ship Construction.” This 
paper will soon be published in Marine Engineering in serial form 
and is an historical treatise on this phase of arc welding. Mr. 
Ewertz describes his own system of building a welded ship, also 
other methods of making welded ship joints together with several 
examples of welded ship construction. 

This paper was first presented at Schenectady at a joint meet- 
ing of the Northern New York Section of the American Welding 
Society and the Schenectady Section of the American Institute of 
Electrical Engineers, last January. 

In the February 1922 Journal of the American Welding Society 
there is described the application of arc welding in the conversion 
of a steam trawler to an oil lighter at the Hikoshima Dockyard of 
the Mitsubishi Shipbuilding Company of Japan. The work con- 
sisted in raising the upper deck and plating it and fitting the ves- 
sel with six new oil tight bulkheads so as to make two cofferdams 
and five oil compartments. Most of this construction was per- 
formed with arc welding. Some of the parts beyond the compart- 
ments had to be riveted due to lack of equipment. 

Are Welding was also successfully used in the construction of a 
steel caisson at the same place. In both cases the are welding has 
proved satisfactory. 

ARC WELDING APPARATUS 


Electric Arc Welding Apparatus has been developed to such an 
extent that it has now become an important factor in the weld- 
ing field. Major James Caldwell has admirably described the lat- 
est types in a paper presented before the Institution of Electrical 
Engineers, England, December 14, 1922. 

Automatic Metallic Arc Welders 

The automatic arc welders made by the General Electric Com- 
pany utilizes a constant energy welding source. The electrode 
is fed to the arc from a reel by means of feed rolls actuated by 
a 30 volt motor which is shunted across the are when the arc is 
struck. Regulation of feed is maintained by two contactors which 
change the direction of rotation of the feed motor when the are 
voltage increases or decreases above or below a certain amount, 
respectively. The machine acts in the capacity of a single welder 
operator except that a steady arc is more easily maintained. This 
machine does very good work on straight seams and regular shapes 
and several variations are now used. 

Semi-Automatic Welders 

One slight variation from the principle of the automatic ma- 
chine described above is a semi-automatic welder also manufac- 
tured by the General Electric Company. This machine feeds the 
welding wire through a flexible conduit to a welding nozzle in 
which the control switch for the feed motor is loacted. This con- 
trol mechanism operates to start and stop the feed motor. The 
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maintenance of a uniform and steady arc depends on the operator 
so that it is not necessary to reverse the feed motor as in the case 
of the full automatic welder. This type of machine is somewhat 
more portable than an automatic welder. 
Automatic Carbon Arc Welder 

During the past year the Lincoln Electric Company has put 
on the market an automatic carbon are welding machine. Mr. 
W. Spraragen, Secretary of the Arc Welding Committee, states: 
“In this machine the welding wire is placed on the work before 
welding. The heat of the carbon are fuses both the wire and base 
metal forming the weld. Very high speeds are thus made possible.” 
Alternating Current Contactor 

One of the notable achievements made during the past year in 
the field of alternating current are welding apparatus has been the 
development of a safety switch which cuts the power from the 
welding line and primary circuit whenever the arc is not being 
drawn. The voltage at all times during welding is limited to a 
harmless value such as 30 volts. 

SUGGESTED RESEARCH ACTIVITIES 

Mr. O. H. Eschholz in the January 1923 Journal discusses some 
of the incomplete development activities in the arc welding field. 
In many instances an excellent beginning has been made and much 
good work has been done. A few of the problems outlined by 
Mr Eschholz are as follows: 
100% Fusion Welds 

One of the chief aims of welding development is to produce weld- 
ed joints having physical properties comparable with those of the 
base metal. To obtain a 100% butt joint in mild carbon steel, it 
is necessary to employ either a heavy welt, special electrodes, or 
subject the deposited metal to mechanical work and heat treat- 
ment. Recent experience with alloy steel electrodes has resulted 
in the occasional production of machined welds stronger than the 
plate. This was found particularly to be the case on welding mild 
carbon rolled open hearth plate with 312% nickel steel rods. Al- 
though the future of the alloy steel weld is promising, the com- 
mercial use of alloy stee] electrodes will not be advisable until the 
cause of wide variations between different welds, made apparently 
under the same conditions, has been identified and proper remedial 
measures adopted. 
Mechanical Working 

Arc deposited metal is obviously a casting with many of the 
characteristics of cast steel, but like all cast metal it is subject to 
improvement by processes of mechanical working and heat treat- 
ment. In discussing the properties of arc metal unfavorable 
comparison are frequently drawn with the usual rolled base metal, 
the fact that the latter has had the advantage of a succession of 
either mechanical or heat treatments being conveniently ignored. 
As the arc metal however, is amenable to improvement by such 
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treatments, it is only just that investigators should determine the 
margin of improvement possible. 

Forging of butt joints has been shown to improve the properties 
of the filling metal. It is ef importance to note that the kneading 
action of the forging operation may actually produce a better metal 
in the weld, from the point of view of resistance to fatigue stress- 
es. While forging of all arc welded material may not be practic 
able, the breadth of the field for joints susceptible to mechanical 
working, may be indicated by the scope of the automatic hammer 
gas method. It is very likely that when the merits of forged ar 
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metal are more widely recognized, a study wiill be made of the 
effects of various degrees of mechanical working with the resultant 
evolution of forging systems and procedure applicable to 
welds. 

Heat treatment has been employed, up to the present time, 
chieftly for pre-heating or annealing purposes. Recent develop- 
ment has shown that by combining mechanical and heat treat- 
ments alloy steel welds may be produced having physical proper- 
ties comparable to those of the base metal. An example of this is 
a weld of chrome vanadium tool steel with a nickel steel electrode. 
The completed weld was forged with an air hammer, annealed from 
900°C to room temperature, then quenched at 875 °C in oil and 
finally drawn at 250°C, to relieve the internal stresses. This 
specimen was tested and failed at 132,445 lbs. per square inch with 
an elongation across the fracture of 8.5% in one inch and a re- 
duction in area of 5.6%. 

Penetration 

Various observers have noted that the depth of penetration and 
contour of crater surface varies greatly with different electrodes 
and that a magnetic field suitably disposed will cause further 
change. It is desired to call attention to the increased penetra- 
tion obtained with coated electrodes, particularly with coated nickel 
steel electrodes. The penetration depth is so great that it has been 
found possible to weld quite satisfactorily, unscarfed, abbutting 
3 inch plates. Development and control of penetration pheonena 
would lead to: 

(1) The development of a cutting electrode. 

(2) Welding of butt joints with a minimum of prelimin- 

ary scarfing. 

(3) Possible reduction of over-head welding. 
It is conceivable that electrodes may be developed having such a 
great penetrative power that it will then be possible to join two 
over-lapping plates by welding through the upper into the lower 
thereby eliminating over-head welding to some extent. It is obvi- 
ous that fusion in this type of weld would be faciliated by pre- 
heating the under plate with either a gas flame or carbon arc. 
High Speed Welding 

Welding speed is fundamentally dependent upon the rate of 
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metal deposition. This rate varies with such factors as, energy 
required for liquefaction of electrode material, arc stability, cur- 
rent density and electrical resistance of electrode material. To 
utilize commercially the advantage of high speed deposition ob- 
tainable with high currents, it is necessary to: 
(1) Maintain a quiet, stable are. 
(2) Design welded joints so that they will have a high 
thermal capacity and conductivity. 
(3) Develop a high penetration electrode for butt joint 
welding. 
(4) Determine the fillet depth necessary in lap welds to 
secure 100% welds. 

With the ordinary bare electrodes, a violent, sputtering arc 
throwing hot metal in all directions is a common occurrence at. arc 
current values exceeding 300 amperes. By applying a thin coating 
of lime as an adherent film, a quiet stable arc will be secured, per- 
mitting welding with currents up to 500 amperes. To secure a 
high thermal capacity in the butt joint, it is necessary to reduce or 
omit the scarfing operation, the greater penetration obtainable 
with a high current arc assuring satisfactory fusion. 

By a few tests Mr. Eschholz shows that ‘high current welding 
results in an increase of 100% in the speed of welding a butt joint 
as shown below. It is conceivable that with the further develop- 
ment of high penetration electrodes, it would be possible to de- 
crease plate separation and thereby increase the speed obtainable 
with high currents. 

Tests have indicated that the welding speed of lap joints is de- 
pendent upon two variables, deposition rate and weight of fillet. 
Butt joints in % inch plate may be welded at a maximum rate of 
5.3 feet per hour when employing 175 amperes; at 10.03 feet (or 
more) per hour when using 400 amperes. Lap joints in 4 inch 
plate may be welded at a speed of 4.5 feet per hour with 175 am- 
peres and 14 feet per hour with coated electrodes and 400 amperes. 

In addition to these activities, there are numerous others of a 
similar type relating to sources of welding energy, accessories, 
test methods, ferrous and non-ferrous electrodes, deposition pro 
cedure, etc., that present a rich field for the investigator wherein 
development achievements may be readily applied to commercial 
production. 

Are Welding of Cast Iron 

The problem of are welding cast iron presents another field for 
the ambitious student of welding. The work of Mr. Namack’s 
Committee points the way to other problems which need investiga- 
tion. The effect of the method of deposition of the filler metal, 
current value, angles of bevel, position of weld, kind of electrode, 
and speed of welding on the hardness and strength of welds are 
some of the problems suggested. There is great need at the present 
time for data on these various points. 
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FOREWORD 

The manuscript for this bulletin was prepared by the Com- 
mittee on Training of Operators. The Committee held several 
meetings at which most of its members were present. In these 
meetings the fundamental character of the study was agreed upon. 
It was the opinion of the Committee that two separate manuscripts 
should be prepared, the one having to do with oxy-acetylene weld- 
ing, and the other with electric arc welding. The material in 
this bulletin relates only to oxy-acetylene welding. 

The Committee made an analysis of the work of a gas welder 
and proceeded:to select and classify the information and train- 
ing which a successful welder must possess, on the basis of the 
analysis. The information contained in the bulletin will be of ser- 
vice for the most part to those who are responsible for the selec- 
tion of candidates for training, and to the instructor in charge of 
the training. 

For the information of the person who is selecting the can- 
didates the text includes a discussion of the qualifications which 
candidates for training should possess. 

For the information of the instructor the text includes the 
fundamentals in gas welding, together with a detailed statement of 
content classifled under type welding jobs arranged in the order of 
difficulty. 

The instructor should not feel that he is required to set up all 
of the type jobs suggested or even that he must of necessity use 
any of these jobs, but that the type jobs have been set up as sug- 
gestive jobs arranged in the order of difficulty for a complete train 
ing course. 

The instructor should feel responsible for checking the trainee 
against the objective for each of the checking levels in order to 
make certain that the student is making satisfactory progress. 
He should also feel responsible for giving to the student the 
auxiliary information and knowledge of science, drawing, and me- 
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thematies which has been suggested in connection with the differ- 
ent checking levels. 

The text does not necessarily include all the content which the 
instructor may feel called upon to give. The Committee believes, 
however, that a mastery of the manipulative skill required to 
reach the objective in each of these checking levels together with 
a knowledge of the related information will be sufficient to insure 
the turning out of men of above average ability. 

The bulletin is not intended to be a text-book for the informa- 
tion of the student, since it does not undertake to furnish the con- 
tent of instruction, but does point out the nature of the training 
required and the nature of the content. 

The Committee feels obliged to the employers of members of 
the Committee who have made it possible for a number of meet- 
ings to be held extending over one or two days. 

J. C. Wright, Chairman. 
0. H. Eschholz. 
C. S. Graef. 
G. E. Harke. 
G. A. McGarvey. 
. W. Miller. 
W. Owens. 
C. Tracey. 
I. Walsh. 
Wilson. 


C4 TA 


. 
a 
oo 


INTRODUCTION 

The analysis of the work of an oxy-acetylene or gas welder as giv- 
en on the accompanying pages, has been prepared with a view to- 
ward supplying a need arising in connection with the training of 
welders. The application of welding and the inauguration of new 
methods which may be successfully applied has been so rapid 
that but little information is available for use by instructors in the 
many classes being organized in both public and private schools. 

An analysis of any occupation or trade is not intended to serve 
as a text or as a source of information which may be regarded as 
a statement of standard practices or operations for performing the 
work. The analysis simply presents, various type jobs, together 
with a statement of the operations necessary to perform each 
job, and the information and skill which the operator must possess 
in order to be an efficient worker. In the analysis of the work 
of a gas welder the committee has classified all welding work 
into six blocks or major groups, the classification being based upon 
the kind of metal and upon the operation of cutting. An additional 
block based upon purely exercise jobs is included as a preliminary 
step in order that the instruction might not involve the waste of 
too much material before the operator became sufficiently proficient 
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to be placed upon productive work. It is the sense of the com 
mittee, however, that the time give nto purely exercise jt hs should 
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at all times he limited and that the use of yvractical ork ; to be 
PECOTNLINLE nded as €1e@QrTtY as 3} »ssible. 

The classification of tvpe jobs is, therefore, arrange in the 


following blocks: 
Block 1. Preliminary Practice Wor! 
Block 2. Welding Cast Iron. 
Block 3. Cutting. 
Block 4. Welding Steel and Wrought I 
Block 5. Welding Aluminum. 
Block 6. Welding Malleable Iron. 
Block 7. Welding Copper and Its Alloys. 

Within each of the blocks a number of typical jobs have beer 
listed. These jobs were first arranged in a series of “checking 
levels,” a checking level being a convenient point at which it has 
seemed desirable that the progress of the pupil should be measured 
from the standpoint of some definite objective to be accomplished. 
In most cases the checking levels correspond to a specific objective 
to be attained; in others two or three checking levels have been 
used in the case of one objective, it being understood at all times 
that an instructor will feel responsible for checking up his pupils 
at certain intervals in order to make certain that the instruction 
has been reasonably well understood and that the student is mak- 
ing the right sort of progress. 


Within each checking level a series of type jobs is provided in 
order of difficulty, with those jobs requiring less skill and know- 
ledge given first followed by those requiring more skill and prac- 
tice. 

It is not expected that an instructor will feel responsible for 
giving to any one student all or even the greater part of the type 
jobs suggested. In fact, it is quite possible that he will find it 
desirable to omit all of the jobs suggested and select in place other 
jobs which are more applicable to the work for which the student 
is being trained. He should, however, feel responsible for select- 
ing jobs of similar difficulty in which a similar kind of experience 
is involved, since in this way the objective will not only be attained 
but the auxiliary information, knowledge of science, etc., will 
apply and the instruction, therefore, will be well-rounded at the 
conclusion of the course. 

The analysis also includes a statement of the auxiliary informa- 
tion including: 

i. A knowledge of stock, such as an ability to recognize 
different kinds of stock and to know their working pro- 
perties. 


bo 


The use and care of tools. 
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A knowledge of safety first precautions which should be 
taken to prevent accidents. 
1. How to prepare the work to be welded. 

It is difficult matter for the average instructor to know how 
much related information in the field of drawing, science, and 
mathematics should be given when instructing students for work 
in the various trades and industrial occupations. The work of 
a gas welder involves the use of pressure tanks, gases under pres- 
sure, torches, the question of pre-heating, and scientific considera- 
tien of contraction and expansion, studies of which could be pur- 
sued scientifically or mathematically to a degree far beyond the 
ability of the student to comprehend, as well as beyond aay need 
which may arise. 

It was, therefore, found to be necessary in the analysis to con- 
sider the degree to which the student should be given instruction 
in these subjects in order that the objective for each of the check- 
ing levels might be attained. The information suggested under 
the heading of Science, Drawing, and Mathematics, is, therefore, 
limited to the amount which the welder should know in order that 
he may efficiently perform the welding operations and safeguard 
the work from injury. The analysis does not include the kind 
of information which would make the welder a research student 
or which would enable him to solve problems requiring a broader 
knowledge of the scientific and mathematical facts in the field of 
engineering than is indicated. 

In conclusion, therefore, the information on the charts can not 
be regarded as a text-book to be placed in the hands of prospective 
welders. It can best be used by the instructor as a guide in lay- 
ing out the course for training. It is recognized that gas welding 
has many and varied applications; these applications covering 
the field of the general welder who engages mostly in repair 
work, the welder in shipyards, in railroad shops, in structural 
steel, and in specialized manufacturing. In each case the responsi- 
bility is finally placed upon the instructor for the selection and 
arrangement of jobs in the most effective instructional order and 
for giving the instruction which will best prepare the worker for 
a given field. 

Under the stimulus of Federal and State Vocational Education 
Acts, the public schools in most large cities, as well as all State 
vocational education systems, are prepared to assist in the train- 
ing of teachers for work in this field. 

The instructor must be a man who is chosen, (1) because of 
his knowledge of gas welding as it is applied to the particular in- 
dustry, and, (2) because of his ability as an instructor. Federal 
and State Vocational Education Acts recognize that many first- 
class workmen can become good instructors if trained in the art 
of teaching. Teaching is itself a skilled trade in which the in- 
structor possesses ability and information which enables him to 


we 
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put over to the student both skill and knowledge in the most ef 
fective manner. In practically every State, and in most of the 
large cities, opportunities are available for bringing together from 
ten to twenty skilled workmen into a teacher-training group, this 
group oftentimes meeting for a total of thirty to sixty hours to 
receive instruction in the art of teaching. The instruction in- 
cludes such things as lesson planning, job analysis, and methods 
of instruction. The service coming under the above acts is avail- 
able to industry on request to the proper State or local public 
school authorities. 


I. QUALIFICATIONS FOR WELDERS 


Selecting Applicants for Training. The peculiar nature of 
welding work makes necessary the selection of applicants for 
training with regard not only to their mechanical fitness for the 
work but also with regard to their ability. The character of *he 
work permits of opportunities for unreliable or dishonest work- 
men to conceal poor or unsound welds, which may endanger 
human life and property, and prevent a natural development of 
welding in industrial establishments. 

A consideration of the qualifications requisite to success as a 
welder indicates that some definite procedure can be set up by 
which it will be possible to give a degree of assurance that a pro- 
spective applicant for training either does or does not possess the 
necessary qualifications. 

Failures of greater or lesser importance have occurred. These 
failures may be caused by improper design, improper welding 
methods, lack of knowledge or failure to realize responsibility, 
not only on the part of the welder, but on the part of those em- 
ploying him. It therefore seems necessary for those employing or 
training welders to see that the applicant has the necessary fund- 
amental qualifications to insure his doing good work after proper 
instructions. These qualifications are as follows: 

a. The presence of a job conscience and of a job pride. 
b. The possession of necessary physical qualifications. 
ce. The possession of necessary mental qualifications. 
d. A sense of responsibility for “safety first.”’ 

e. Ingenuity and resourcefulness. 


Job Conscience and Job Pride. The presence or absence of the 
job conscience or job pride can be determined to a certain extent 
from the knowledge of the occupation previously followed by the 
applicant. While a successful experience in any occupation may 
not indicate that the applicant will become a good welder after 
receiving proper training, yet, on the other hand, the fact that he 
has successfully worked for satisfactory periods of time in certain 
kinds of occupations may be taken as a point in his favor which 
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indicates that he will make a good welder in so far as it is neces- 
sary for him to be a man who takes pride in his work and who 
is conscientious. 

As an illustration of the above statement, certain occupations 
are submitted as examples which by their very nature tend to 
develop on the part of the man the feeling of responsibility. While 
the occupations given below may not be those from which men 
aspire to become welders yet they may be used to illustrate the 
point in question. 

Certain types of occupations are of such a nature that. inspec- 
tion will not show whether the job has or has not been properly done 
and therefore the responsibility for successful work rests entire 
ly upon the workman. Where a man can show successful ex- 
perience through a satisfactory period of years in any one of these 
occupations we are justified in assuming that he possesses that 
sense of responsibility known as a job conscience or a job pride. 

As illustrations of this group, we have the train despatcher, 
mail clerk, boiler inspector, elevator inspector, building and in- 
surance inspectors, many railway jobs or occupations, employees 
in power plants, in chemical plants where occupational dangers 
exist, as well as any occupation which has been followed by crafts- 
men, the term commonly used to distinguish a skilled worker 
from the ordinary quantity production worker. 

Certain occupations which have grown up as the result of 
quantity production, by the very nature of the employment leave 
little responsibility upon the individual workman, since automa- 
tic machines and devices determine the quality and often the 
quantity of the output. Here also little responsibility is present 
on the part of the worker for ultimate inspection, the inspector 
being responsible for the quality and accuracy of the output. This 
group of occupations due to the lack of immediate responsibility 
placed upon the worker tends to develop very little his sense of 
responsibility and job pride. Attention is called to the fact that 
employment in occupations of this type does not of itself neces- 
sarily prevent the individual from becoming a good welder, but 
on the other hand, experience in such jobs is no indication of his 
having developed the sense of responsibility and job pride which 
is desirable as a prerequisite to his being trained as a welder. 

Experience in training welders does not indicate that mechani- 
cal skill in any of the so-called skilled trades is necessary as a 
qualification for a welder. However, where an individual pos- 
sesses the other necessary qualifications, experience in these trades 
is an asset that would assist him in many of the jobs which he is 
‘alled upon to do as a welder. 

In addition to the consideration of the character of the occupa- 
tion previously followed, attention should also be given to the 
average length of employment during which the worker held pre- 
vious jobs and his reasons for changing. 
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Physical Qualifications, Since welding requires the worker to 
use his hands and to depend to a certain extent upon his feet in 
handling all sorts of castings and parts, it is evident that his 
physical qualifications will enter more or less into the problem of 
selection. The following qualifications are therefore presented 
with a statement as to the degree to which they should be con 
sidered. 

a. Weight. The weight makes no difference in the man’s ability 
to do good welding except that a heavy man, particularly if his 
weight is not due to mere size, is not so able to get into the awk 
ward positions frequently required in welding work. On the other 
hand, certain types of welding requires the lifting of heavy parts 
in which situation a heavy man would have the advantage 


b. Slow or Active. Great speed of movement does not neces- 
sarily mean rapid or good work. A slow man might make every 
move count and an active one might waste energy by unnecessary 
motions, so that the question of whether a mal Ss SIOW or active 


should be considered in the light of the meaning applied to the 


words. It is always true that the man who appears slow and whi 
wastes no time, is better in welding work than the man wh 
“fusses and sputters.” 

c. Strength For all-around job work or for handling heavi 
parts, strength is evidently an asset, but there are many welding 
jobs of a light character in which str« ngti Ss not nec ary and 
which, as a matter of fact, frequently is a liability be e of thi 
lightness and delicacy required in such jo 

d. Height. This has no effect on the ability of a man to do an 


welding job unless in special cases. 


e. Age. As a matter of general principle the younger man 


easier to train than the older one, but this is frequently not tru 
in individual cases, and the older man is more liable to appreciate 
and understand instructions and to realize the necessity of thought 
and study in connection with a subject of which he knows very 


little or nothing. The question of how old a man may be is of less 
importance than whether or not he is still mentally and physically 
flexible so that he can adjust himself to the requirements imposed 
upon the welder. 

f. Dexterity. The manipulation of the welding torch is not as 
simple as it looks and this qualification is necessary in order that 
the welder may attain facility in his work. The ability to handle 
the welding tools with. perfect freedom will prevent to a great 
degree the fatigue accompanying long welding jobs, thus improving 
the quantity and quality of the work done. A dexterous man will 
often be able to work in difficult places such as overhead welding 
where others fail. 

g. Eyesight. This is possibly the most important physical re- 
quirement. Both eyes are necessary. If a man can not see clear- 
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ly what he is doing he has no business trying to become a welder. 
Certain eye defects may be corrected through the use of glasses 
but unless the eyesight can be made practically normal in this way 
the man should not be trained for a welder. 


h. Hearing. A successful welder should have good hearing. 
The lack of ability to hear is of greater consequence than the 
mere ability to receive directions and orders and converse wiin 
his fellow beings. There are many noises in the welding shop 
which defective hearing on the part of the welder would make it 
impossible for him to recognize conditions affecting his work and 
his safety. 

i. Nationality. The influence of nationality upon the qualifica- 
tions of a welder is more noticeable where the racial habits in that 
particular nationality are affected by the manner in which they 
have been accustomed to earn a living. For example, an individual 
from one of the nations where much industrial development has 
taken place is more liable to make a good welder than one who 
comes from a strictly farming, fruit growing, hunting, or other 
non-mechanical people. It should be noted, however, that the 
farmer boy from an advanced agricultural district, where much 
mechanical equipment is used, usually makes a good welder. 


j. Health. A man to “carry on” successfully as a welder must 
possess good health. Occupational surroundings, such as heat, and 
contact with gases and chemical fumes are of such a nature as to 
make this requirement necessary. 


k. Handicaps. An all-around welder will require the use of 
both hands and both feet. Certain specialized work, however, may 
be done by a man who is handicapped by the loss of a leg or an arm. 


Mental Qualifications. It is evident that the successful welder 
should possess certain mental qualifications. Some of these, such 
as special skill and special knowledge will be supplied during the 
training period but for the most part it is expected that the ap- 
plicant for training will be already mentally qualified. In general, 
he should possess the following: 


a. Education. A man should be able to read, write, and speak 
the English language to an extent equivalent to that covered by a 
common school education. It is recognized that during the recent 
war, a number of men who did not possess these qualifications were 
trained as welders and in some cases they are still employed and 
making good. These conditions, however, are not the most desir- 
able and as a general rule a man should possess the above qualifica- 
tions. An elementary knowledge of arithmetic is essential. An 
all-around welder is called upon at different times to make measure- 
ments with precision instruments and to read elementary blue- 
prints, which will require on his part the ability to handle numbers 
through common fractions and decimal fractions. 
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b. General Intelligence. General intelligence gained through 
contact with business, through the reading of newspapers, through 
individual study, through experience in different kinds of work, 
and through a knowledge of building and construction material, 
is of great importance to the welder. , A man having a broad 
general intelligence will be able to adapt himself to the many con 
ditions under which he is required to carry on his work. 

c. Mental Quickness. The ability to observe and react in an 
emergency or unexpected situation is a necessary qualification for 
a welder. 

d. Reliability and Carefulness. The degree to which a man is 
reliable and exercises care in the performance of his work will 
measure his success as a welder. It is necessary that his work 
be always dependable and that every care be taken not only to pre- 
vent injury to the work and to himself, but also to see that the 
work is done so that there is no future comeback because of failure. 

e. Personal Habits. The question of personal habits does not 
affect the welder any more than they affect other workmen. They 
should, however, be considered in the selecting of candidates to 
the same degree they are considered in the selection of other em- 
ployees. 

f. Adaptability. A man must be able to adapt himself to all 
sorts of welding conditions. He will often be required to work in 
undesirable places and with parts that are unpleasant to handle. 
The disposition and ability to fit into these situations are of great 
importance to success in welding. 

g. Alertness. The fact that there are many varying conditions 
to be observed during the welding of such jobs as heavy steel 
plate would indicate that the welder should be alert, not only to see, 
but to observe these conditions and act accordingly. 


Fundamentals in Gas Welding. ‘The following discussion of the 
fundamentals of gas welding have been set up for the purpose of 
calling the attention of the instructor to the fundamental informa- 
tion which a welder ought to have before he has completed his 
course. Certain of these fundamentals must be given to him be- 
fore he is in a position to begin work with welding tools. For the 
most part, however, the instruction should be given to the man 
just before or during the time when he is at work upon the type 
job to which the facts are most nearly related. 

Throughout the entire report the Committee has followed the 
policy of bringing to the attention of the instructor the character 
of the instruction needed rather than the content of the instruc- 
tion. Under this policy the statements made are necessarily brief 
and the text has not been elaborated into all of the scientific facts 
which the instructor is expected to give the student. 

The subject matter throughout the whole report has been care- 
fully edited so as not to become controversial. The student is more 
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concerned with the elementary facts which will enable him to be- 
come a resourceful welder than with differences of opinion in re- 
gard to materials, methods and apparatus. 

A good instructor will lay out his training program in advance 
and will carefully plan each lesson from the standpoint of giving 
instruction to the pupil at the time when it is most needed. The 
instructor should adopt the content to his own working conditions 
and present such additional information as the man may need to 
know for the particular kind of welding work for which he is 
being trained. 


I. CONSTRUCTION AND OPERATION OF TORCH 


a. The torch is an apparatus for safely mixing oxygen and 
acetylene in proper proportions to produce a “neutral” or welding 
flame. 

b. The difference between cutting and welding torches. 

c. Different types of torches use slightly different methods of 
mixing. 

d. The effect and use of different size tips or heads. 

e. The essential parts of a torch are body, tubes, tip or head, 
and valves. 

f. Requirements of the Board of Fire Underwriters for safe 
construction. 


Il. CONSTRUCTION AND OPERATION OF PRESSURE REGULATORS 
AND SAFETY DEVICES 


a. Regulators. Construction and principle of operation of 
pressure regulators, oxygen and acetylene regulators, importance 
of tight seats, differences between oxygen and acetylene regula- 
tors due to differences in gas pressures and effects of the two 
gases on metals. 

b. Gauges Construction and principles of operation, differ- 
ences due to different gases and pressures, necessity for good 
quality, need for care in opening high pressure tanks and best 
construction of gauge to avoid personal injury. 

c. Safety Devices Back flash chambers, their construction, 
operation and uses. 


III. TROUBLES LIABLE TO OCCUR IN TORCH AND REGULATOR AND HOW 
TO RECOGNIZE AND REMEDY THEM 

Torch. 

a. Leaky handle valves. 

b. Leaky tips, cause and how to avoid. 

c. Passages in tip or handle stopped up with carbon or other 
foreign matter. 

d. Proper method of cleaning tip or handle passages. 

e. Grinding in valves and tips and objections to the practice. 
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Regulators. 

a. Creeping of gauge due to leaky or dirty seats 

b. How to replace seats. 

ec. How to check gauges for accuracy. 

d. Effect of buckled diaphram. 

e. How to apply new diaphram. 

f. Broken, buckled or leaky gauge tubs 

g. Wher to send equipment to factor’ or service STATION fo 
repairs. 


IV. CONSTRUCTION AND HANDLING OF OXYGEN AND ACETYLENI 
TANKS OR CYLINDERS 
Oxygen Tanks. 

a. Made of seamless heat treated steel, Interstate Commerce: 
Commission nequirements, charging pressures, safety piugs and 
design of valve, care in handling, dangers when exposed to extrem« 
heat or extreme cold, and practice of using as rollers or for other 
purposes. Valve should be opened slowly and when in use should 
be opened wide and tight to prevent loss of oxygen, when not in 
use should be closed tight for the same reason. 

Ace tyle ne Tanks. ¢ 

b. Tanks are filled with porous material in which acetone is 
contained which dissolves acetylene, reasons 


‘or using acetone and 
porous filler, necessity for compliance with | 


nterstate Commerc 
Commission requirements, safety plugs, design of valve, reasons 
for using different threads on oxygen and acetylene valves, differ- 
erences in shell construction, necessity of keeping tanks away from 
fire, reasons for keeping tanks stored in warm place and not ex- 
posed to winter temperatures unless protected, need for careful 
handling, reasons for opening valve carefully and not more than 
necessary, importance of closing valve when not in use, locating 
leaks by odor of acetylene, danger of using flame to locate leal 


Ail Lo. 


V. CHARACTER OF GASES. INCLUDING BLAU GAS, CALORENI 
HYDROGEN, ETC., AND THEIR USES 
In General 

a. All of these gases are used for cutting but none except acety- 
lene is of much importance for welding. Acetylene has the highest 
flame temperature and the smallest flame; the heat is therefore 
more concentrated. Care is needed not to use wrong hose connec- 
tions. 

Oxygen. 

b. Physical qualities; does not burn but is necessary for sup- 
porting combustion; air contains about one-fifth oxygen: can be 
compressed safely to any desired pressure. 

Acetylene. 

c. Peculiar sweetish odor; cannot be compressed safely to more 
than 15 lbs; gives out large amount of heat when it burns; has 
wide explosive range; its explosions are very violent; reasons for 
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using acetone and porous filler in acetylene tanks. 
VI. DIFFERENCE BETWEEN ELECTROLYTIC AND LIQUID AIR OXYGEN 

a. Electrolytic oxygen is made by passing electric current 
through water, the oxygen and hydrogen so made being collected 
separately. 

b. Liquid air oxygen is made by liquifying air by extreme cold 
and pressure and allowing the nitrogen to boil off first and the 
oxygen is then collected. 

VIl. CHARACTERISTICS OF RODS FOR WELDING DIFFERENT METALS 

Attention has been called to these characteristics in connection 
with the type welding jobs set up on the accompanying charts. 
The student should be instructed as to the different kinds of rods 
and the work for which each kind is intended. 

VIII. CONSTRUCTION AND OPERATION OF ACETYLENE GENERATORS 

a. Rules and regulations of the National Board of Fire Under- 
writers should be followed in instructing the student as to the con- 
struction, installation and operation of all acetylene generators. 

b. The same regulations should be followed in the storage of 
carbide supplies. 

c. Safe methods of charging generators. 

d. Details of operating generator depend on type used. 

IX. CONSTRUCTION AND OPERATION OF ELECTROLYTIC CELLS AND 
LIQUID AIR APPARATUS 


Since the average welder has no contact with electrolytic cells 
or liquid air manufacturing apparatus, the instructor need do no 
more than to inform him of these methods of providing oxygen or 
hydrogen gases. Attention has been called to the differences 
existing between these gases when produced by these methods in 
topic No. 6, above. 

X. MAKING STRENGTH WELD TEST PIECES 

Strength of welds has been referred to in connection with the 
type jobs on the following pages. No special instruction in these 
subjects should be given except in connection with the work on 
these type jobs. 

XI MATERIALS 
Including— 

a. Recognition of materials. 

b. Working properties. 

ec. Chemical Differences. 

d. Recognition of alloys. 

While some preliminary instruction may be given relating to 
the different kinds of materials, their working properties and 
chemical differences, yet for the most part this instruction should 
be given in connection with the type job in order that the man may 
not only be able to recognize the different kinds of metal but also to 
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know how to handle each kind. 
XII NOMENCLATURE AND WELDING SPECIFICATIONS 


The lack of standardized nomenclature and welding specifications 
at this time is recognized. The instructor is responsible for in- 
forming his students of the latest practices which have been agreed 
upon by recognized authorities such as the proceedings of the Am- 
erican Welding Society, the publications of the Bureau of 
Standards and in the Pressure Vessel Code of the American So- 
ciety of Mechanical Engineers. Further information can be found 
in the Federal Rules for Steamboat Inspection, in the Regulations 
of the Interstate Commerce Commission and in the instructions 
to inspectors issued by insurance companies and State and munici- 
pal authorities. 

XIII STRENGTH OF PRESSURE VESSELS 

It is important for the welder to appreciate that only the very 
best welding work should be done on all pressure vessels. This 
appreciation can be secured to a considerable extent by illustra- 
tions of good and bad welding as shown through the use of photo 
graphs and test results such as found in the report of the Ameri- 
can Bureau of Welding on pressure vessels tested at the Bureau of 
Standards. The man should be informed as to all of the best 
methods of welding. Definite specifications have been set up in 
the Pressure Vessel Code of the American Society of Mechanical 
Engineers for welded pressure vessels. 

XIV. SAFETY FIRST PRINCIPLES 

The importance of safety precautions should be impressed upon 
the man throughout his entire period of training. These instruc- 
tions should cover safety precautions relating to the work itself, 
to the welder, to the equipment and to other workmen, as well as 
to the public in general. Information may be obtained from the 
Board of Fire Underwriters and pamphlets issued by the various 
state and industrial authorities, such as the pamphlet issued by 
the U. S. Steel Corporation for guidance of its employees, and the 
one issued by the Fennsylvania State Board. 


XV. USE OF PRECISION TOOLS 


The welder is called upon to use tools of greater or less pre- 
cision such as rules, scales, trams, dividers, callipers and surface 
gauges. Many prospective welders are not familiar with the 
above tools and in many cases they have not been accustomed to 
making measurements to the degree of accuracy required in check- 
ing up their work. In many instances the welder will be required 
to accurately measure to 0:01 inch or less, and it is therefore neces- 
sary to train him from the beginning in the use of measuring tools. 
Attention has been called to the need for measurements in con- 
nection with a number of the type jobs. 
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THE OXY-ACETYLENE PROCESSES IN 1922. °* 


G. 0. CARTER 


“In an industry which has been established as long as has the 
oxy-acetylene welding and cutting industry there are not apt to 
be many radical changes. This is the case in our industry in the 
past year. 

On the other hand where processes have not been applied to any- | 
where near the limit of feasibility there should be room for a 
wholesome growth, and growth in our industry has been the out- 
standing feature of the past. 

There is nothing new about the welding of steel pipe as it has 
been going on for a dozen years or more, but the welding of 
pipe in long stretches is a current development and is probably the 
outstanding feature of last year’s work in the oxy-acetylene weld- 
ing field. We have most of us heard repeatedly about the long 
line of 8 inch pipe welded by the Prairie Pipe Line Company and 
which has been giving excellent service for practically a year. 

For the benefit of those associates who have not had the details 
of this line I take pleasure in stating that the line is approximate- 
ly 140 miles in length, extending from the Mexia, Texas oil fields 
to the Hensley, Texas station of the Prairie Company. There are 
three intermediate pumping stations and the line has been welded 
into a continuous tube from one station to the other on this system, 
there being no coupling joints whatever. This 8 inch line carries 
750 pounds oil pressure as its maximum and has had a thorough 
test under working conditions due to the usual washouts during 
the heavy rains in Northwestern Texas. On one occasion, at 
least, considerable stretches of this line were washed out of its 
trench yet it did not carry away, and the line continued to trans- 
mit oil at 750 pounds pressure until a ditch could be opened and 
the line pulled back into it, and even after that rough treatment 
no leaks developed. This is the kind of a service test which pro- 
duction men look for and has been one of the most convincing 
arguments in favor of the welded line. 


As a matter of fact arguments should not be seriously needed 
to bring out the economic features of the oxy-acetylene welded line, 
because from the cost standpoint alone the making of an oxyacety- 
lene welded joint is lower, if done by a well-managed crew, than 
is the cost for making a screw joint, which is probably the next 
cheapest method. 


In many other fields there are impressive possibilities for weld- 
ing pipe lines to carry steam, gas and air, as well as oil. Because 


*To be presented at the Business Session of the Annual Meeting of the American Welding Society 
Wednesday, April 25, 192 This report represents « review of the recent developments in the oxy-acetylene 
processes 
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many fine welded pipe line installations are being put in by com- 
panies which are noted as leaders through their engineering and 
business methods, it is only fair for us to assume that the oxy- 
acetylene welded joint supplies the very best line which it is pos- 
sible to put in. 

An investigation during the past year indicates that some fine 
steam installations have been made by welding at the Shawsheen 
Mills of the American Woolen Company; at the Globe-Wernicke 
and American Can Company plants in Cincinnati; the Union Sta 
tion in Indianapolis; Warren Iron and Steel Co., Warren, Ohio, 
and the J. & P. Coats Company, Pawtucket, R. 1. 

These are just a few of the installations which have been in 
vestigated and checked up so that the extent of the work and satis 
factory results are well known. 

All of this work was not done last vear but was investigated be 
cause it was believed advantageous to make a partial inventory of 
the welded installations which have been put in. Many other welded 
installations are reported to have been made and to be entirely 
satisfactory, but definite knowledge has not yet been obtaired 
with regard to same. 

The information at hand, however, indicates that the welding 
installations are meeting with the approval of those who alread) 
have them and that quite a few new all welded installations aré¢ 
contracted for or written into specifications. One of the most 
interesting of these is at the plant of the Whitin Machine Com- 
pany, Whitinville, Mass., where the power plant is being recon- 
structed and an oxy-acetylene welded installation enables the hook- 
ing up of new boilers as fast as they can be installed in place of 
those which are being removed, one or two ata time. The engineer 
of the Whitin plant was facing a very serious problem to keep his 
plant operating during the reconstruction period and has been 
wonderfully impressed by the way the welding process has per- 
mitted the work to go on without interfering with the normal 
operation of his plant. 

Another big welded installation is going in at the plant of the 
Kieckhefer Container Company at Delair, N. J., where a big mill 
is being built; the Portland Gas & Electric Company is building 
a long 20 inch gas line, all the pipe having been bevelled at the 
mill for oxy-acetylene welding, and all of the 4, 6, 8 and 10 inch 
steam pipe in the Park Square Building, Boston, has just been 
welded by the oxy-acetylene process. The foregoing specific in- 
formation is given with the idea that many who may be interest- 
ed in welded pipe installations will seek further information on 
these installations, which are already in operation or are being 
installed and that engineers may aid each other with regard to 
the correlating of specific reasons for using welded installations 
and to provide their clients with operative reasons favorable to 
the making of similar installations. 
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As noted above there is nothing new in regard to the welding of 
steel pipe, but the fact that there are many extensive welded in- 
stallations around should be a help to the industry to impress all 
those who are installing pipe that the welded joint is undoubtedly 
the best, standing up in service without any troubles whatever 
when they have been made by qualified welders and when the 
systems have been thoroughly tested, as has been the case in the 
installations described above. 

This being a discussion of the developments of the past year if 
is hardly proper to discuss the future, but ‘it seems to many of 
us that there will be an enormous amount of pipe welding in the 
near future; in fact any one who is planning a piping installation 
should thoroughly consider the possibilities of welding before go 
ing ahead with actual specifications. 

During the investigation of welded pipe installations a visit was 
made to the Philadelphia Suburban Gas Company at Chester, Pa., 
to learn more about that company’s experience with welded pipe 
lines. It was found that their first line, over 1,000 feet in length 
and laid in 1911, was so satisfactory that the company standard- 
ized on welding construction in 1914 and has used practically no 
other type of joint since. Inquiries as to the comparative costs 
of welded joints at this plant indicated that there has been no 
question raised as to excessive costs, and the estimates, which 
have been entirely satisfactory to the Public Service Commission, 
have been easily met in actual construction work. Here, again, 
is one of the points often raised by managers when inquiring 
into the welding problem and it is most satisfactory to have the 
opinion of men who have been following the welding type of con- 
struction for as long a time as at Chester. 

In the investigations of the welding of pipe it has been found 
that in every place where successful welding has been done that 
a great deal of attention has been paid to the selection of welders 
and the testing of the finished work. 

The tests of pipe installations can be made very easily by filling 
them with water and hammering the joints before the line is con- 
sidered ready for vutting in the trench or before insulating, if 
a steam line. This test incidently is along lines of the test pro- 
posed for welded unfired pressure vessels. 

Perhaps it might be well in view of what I have just said with 
regard to welded joints in piping to pause a moment and inquire 
into the reason for this somewhat tardy recognition in pipe work, 
of the intrinsic value of the gas welded joint. In the early days, 
welding made great strides in the production of articles formed 
from steel sheets because it was not only a better and stronger 
joint than riveting, but as well because a riveted joint even if 
acceptable from a cost standpoint, was not suitable for the ser- 
vice required of it. 

In pipe work, such as I have described, the requirements called 
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for a fairly high and definite known strength which could be 
counted upon for long continuous service. This is quite different 
from a joint where the strength of joint is very much less im- 
portant. The exacting requirements for oil pipe line work in- 
volved not only the development of engineering standards that 
would insure sound dependable welds under trying conditions out 
in the open country but also involved the solution of a manage- 
ment question, the distribution of materials and organization of 
mobile crews to handle the work. 

Gas welding has never stopped its forward march in uses fo 
joining metals in the shop, but recent developments indicate that 
there may be lacking that aggressive spirit which animated the 
pioneers. 

As an example, let us take the growth in the use of concrete 
which many of us have seen almost from its small beginnings. 
One can scarcely get out of gunshot of a concrete mixing machine 
these days. The barrel of this machine revolves and properly 
mixes the water, cement, sand and gravel. Tightness of the barrel 
is important. If riveted the rivets are soon worn down and leaks 
develop. May it not be possible that this offers a field for the 
extension of welding. Again, welding is replacing riveted con- 
struction in the sheet metal pipes conducting material floated from 
dredges on the way to the point some distance away where the 
contents are discharged, the water again seeking its level. Fric- 
tion cut these rivets off. A welded joint answers all the require- 
ments. Considerable progress has been made during the past year 
in the direction of accelerating the early day plan of assuming 
that welding was better than riveting until the contrary was 
proven. 

In the field of oxy-acetylene welding the further extension of 
the process to maintenance and repair work has been most im- 
pressive, and a great many plants have built up central welding 
shops which are quite to be compared to mactiine shops as run by 
large plants for maintenance work. 

A study of maintenance and repair welding has brought out very 
strongly that there has been a lack of knowledge about the cor- 
rect methods of handling cast iron welding. When plants have 
been instructed to properly preheat work and follow the welding 
operation with annealing the results have been practically 100%. 

The successfull handling of maintenance welding has been tak- 
en up with the managements of many plants so that when failure 
occurs in any of the welding work engineering investigations are 
usually conducted to bring out the cause for failure, the plant then 
making provision for following approved practices for handling 
similar problems of the future. This is quite different from the 
way welding was handled a few years ago when the welder would 
frequently advise that the welding operation could not be done, 
thus covering his own inability or lack of desire to do the work. 
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In this way the management was led to believe that many welding 
operations were not feasible. 

Oxy-acetylene cutting is so clearly connected to the use of the 
oxy-acetylene welding process that it should be of interest to all 
members of this Society. In the realms of this cutting process 
study shows that there has been an increase in the use of con- 
structive cutting wherein the cutting process saves many hours 
of work which would otherwise have to be done on heavy mzchine 
tools, such as planers. . 

When machine tool operation is required it takes practically a 
week to machine out a locomotive side rod from a forging. By 
cutting the side rod with the oxy-acetylene torch the actual cutting 
is done in about a half a day and the necessary grinding to finish 
the rod should not take over another half a day. 

Several investigations have come to our attention during the 
past year with regard to material which has been damaged during 
or subsequent to the cutting operation, and it now appears certain 
that oxy-acetylene cutting does not harm good steel which has 
been properly annealed before the operation and where the cutting 
is followed by proper normalizing at about 1625 degrees F. for 
.30 carbon steel. In some cases, if steel has been badly made and 
is full of segregations, cracks will develop along the lines of local 
weakness and, therefore, this cutting operation is a possible check 
on the quality of steel. 

The fundamentals of the cutting process and the effect on steel 
are now so well understood that there seems to be no reason why 
any serious objections should be raised to them. 

The use of the oxy-acetylene process for cast iron cutting is de- 
veloping slowly, but its possibilities are being better understood, 
and there have been many valuable applications of this process 
during the past year. The development of cast iron cutting has 
been of great interest in that it has brought forth new technical 
arguments in regard to the oxy-acetylene process, mainly because 
it has disapproved a great many such statements as, for example, 
that oxy-acetylene cutting can only be done where the melting 
temperature of the oxide is lower that that of the metal itself. 
This claim, which has been considered an axion in the industry for 
years, may have done harm to many because it was so generally 
believed to be true that experimentation was discouraged. There 
are undoubtedly other of the old beliefs which may have little if 
any truth in them, yet they handicap the industry because they are 
quite frequently given as alibis for not using the cutting or weld- 
ing process. Those who are interested in the engineering of the 
oxy-acetylene processes are trying to run down all the objections 
which are encountered from time to time, and this will undoubted- 
ly strengthen the industry as time goes on. 

As the Welding Society has been very much interested in the 
possibilities of welding tanks it will be of much interest to know 
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that two 1,000 barrel oil storage tanks were welded just before 
the end of the year and are now under service test. The 
so far indicate, as was to be expected, that the tanks are oil-tight 
and satisfactory from a service point of piew. These tanks were 
tested by putting 2 inches of kerosene on each bottom after the 
first rings were welded in place and they proved to be absol utels 
leak-tight. After the tanks were completed they were filled wit 

water and all the joints were hammered with heavy wooden mal 
lets. No other adequate or more severe test fener be thought of 


results 


Ol 
by those who were interested in the construction of these tan} 
or same would have been applied. The tops of the tanks wer¢ 
tested with a gas pressure on the tanks, soap and water being 
plied to all seams and welded fittings. 

This is a practical step on the welded tank proposition and 

hoped that in a few more months satisfactory operation of tl 
tanks will warrant further tank construction of li e) 

In conclusion I must note, as I did at the beginning, that 
oxy-acetylene processes are in such a strong position that the ir 


dustry is of leading importance, and vet the\ . 
applied as should be the case at present or as will undoubtedly 
come to pass a few years hence. The effort spent 


in going Into 
the technical problems of the industry with the managements of 
plants using the process has certainly been amply repaid by the 
stabilization of the work and by getting managerial attention, so 


that the processes are getting very careful and per onal study 
which wil! undoubtedly aid in their further 
see possibilities of more applications in their own plant 


extension aS managers 


“a 
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CURRENT WELDING LITERATURE 
\ Defense of the Welding School, R. K. Randall, Welding Engineer, Vol. 8, 
(March 1923), pp. 25-8 


Are. Notes on the welding arc, W. Longdon-Davies, Elect. Rev., London 
(Jan. 12, 1923), Vol. 92, pp. 44-47 

Are Welding, W. H. Flood, D. T. Smant and A. C. Cutting and Welding 
Co., Ltd, British Pat. 188824. IIL Off. Jnl. (Jan. 10, 1923), 6008. Metal Electrodes. 

Are Welding. Quasi-Are Co., Ltd., and A. P. Stromenger, British Pa., 188855, 
Ill. Off. Jnl, (Jan. 10, 1923), 6022. 

Are Welding Apparatus and “quipment, J. Caldwell, with discussion. Electrn 
(Dec. 22, 1922), Vol. 89 


Autogenous Repairing in Railway Shops, H. J. McCracken, F. J. Hickey, 
Railway Journal, Vol. 29, (March 1923), pp. 21-2. 


Autogenous Welding. Overheating of iron by Uberhitzung des Ejisens bei 
der autogenen Schweissung. ‘T. Kautny. Autog. Metallbearb. (Nov. 1922), Vol 


25, pp. 63 i. 
Basket-Like Cave Stairway Built Without Rivets, Popular Science, Vol. 102, 
(April 1923, p. 37. 

Burning Out Staybolts with Gas, Acetylene Journal, Vol. 24, (March 1923 
p. 436. 

Butt Welding, A. L. DeLeeuw, American Machinist, (Jan. 11, 1923) Vol. 58, 
pp. 61-4. The Process of upset welding, hand and automatic machines, welding 
pieces of different sizes. Tie welding and other applications. 

Cutting Metals with the Electric Arc, A. M. Candy, Electrical World, (Mar 
10, 1923), Vol. 81, pp. 581-2. Curves giving rate of cutting shown 

Electric Welding Machine, The Elyria Iron and Steel Co., Canad. Pa., 226591 
Off. Rec. (Nov. 28, 1922), Vol. 50, p. 3446. Butt Welding. 

Examination of Operators, Symposium presented before March meeting, Chicago 
Section, American Welding Society, Welding Engineer, Volume 8, (March 1923), 
pp. 40-1. Covers personal qualifications, general welding knowledge, equipment, 
acetylene, oxygen, sheet metal, sheet steel, heavy steel welding cast iron, aluminum, 
brazing copper, brass, etc. 

Making Welded Steel Tubing, R. Holiakiff, Machinery, (March 1923). 

Nickel, Autogenous Welding, Autogene Schweissung von Nickel, Autog. Metal- 
bearb, (Dee. 15, 1922), Vol 15, pp. 347-50, 

Oxy-Acetylene Welding In the Engine Room, H. E. James, New York Build 
ing Superintendent, Vol. 2, (Feb. 1923), p. 5 

Reclaiming a Large Cast Iron Housing, Acetylene Journal, Vol. 24, (March 
1923), p. 4365 

Repair of Broken Stern Frame, Nauticus, (March 3, 1923), Vol. 20, p. 17 

Repairing Pipe Under Pressure, J. M. Foulkes, Welding Engineer, Vol. 8, 
(March 1923), pp. 23-4. 36 inch pipe line repaired by electric welding while under 
pressure of 90 Ibs. 

Repairing Piston Rod in Cylinder, Nauticus,, Vol. 29, (March 24, 1923), p. 15 

Syllabus for Oxy-Acetylene Operators Course, Australian Automobile Trade 
Journal, Vol. 3, (Nov. 1922), pp. 26-8, inclusive 

Welding a Broken Gear, E. F. Hawkins, Welding Engineer, Vol. 8, (March 
1923), p. 29 

Welding Broken Automobile Frames, Welding Engineer, Vol. 8, (March 1923), 
pp. 36-8. 

Welding Chrome Nickel Steel, F. S. Hibbard, Electric Traction, Vol. 19, (March 
1923), p. 189 

Welding of New Orleans Railway, A. J. Shuler, Electric Traction, Vol. 19, 
(March 1923), pp. 142-44. Illustrates methods of making joints and gives results 
of tests. 

Welding Steel Furnace, Welding Engineer, Vol. 8, (March 1923), pp. 21-2 
Manufacturers of hot air furnace use welded joints throughout, keeps heat passages 
clean. 

Welding This Sheets, M. Piette, Welding Engineer, Vol. 8, (March 1923), pp 
46-7. The use of flanged edge makes filler rod unnecessary. Preparation must be 
carefully made, 

Welding Tubes in Tube Sheets on Boilers, A. Smith, Power, Vol. 57, (Feb. 27, 
1923), p. 339. 
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Technical Bulletins 


These Bulletins are published under the auspices of the 
American Bureau of Welding. The Bureau is a joint advis- 
ory board of the American Welding Society and the Divi- 
sion of Engineering of the National Research Council on 
welding research and standardization. It acts as the Re 
search Department of the Society. 


BULLETIN No. I 
Standards for Testing Welds 
These Standard Tests Comprise 


(a) Shop Standard: A simple standard test for such pur- 
poses as checking the work of a welder, testing a new 
lot of welding wire, and testing the effect of some change 
in conditions. 

(b) Commercial Standard: For cases where more than one 
kind of test should be made but where the circumstanc- 
es do not justify a complete investigation. 

(c) Research Standard: When a complete investigation of 
a weld is to be made for research or other purposes, all 
tests and examinations are made which will contribute 
any information in regard to the characteristics of the 
weld 
Price per copy—Members 25 cents, Non-members, 50 
cents. 


BULLETIN No. II 
Welding Wire Specifications and Folios 


The specifications and folios are based on the data col- 
lected by the Welding Wire Specifications Committee as to 
the chemical analysis of welding wire used for both gas 
and electric welding in railroads, shipyards and other places 
and the service results obtained from the use of such wire. 

Price per copy—Members 25 cents, Non-members 50 
cents. 


BULLETIN No. III] 
Standards for Electric Arc Welding Apparatus 


These rules provide Standards for use in connection 
with specifications for the purchase, sale and use of Arc 
Welding Apparatus. The rules include classification, defi- 
nition of terms, information relative to apparatus to be sup- 
plied by the manufacturer and by the prospective purchaser, 
respectively, and tests. Price per copy: Members 15c, Non- 
members 30¢. 

















The American Welding Society 


The American Welding Society is organized to provide united 
and co-operative action in extending the knowledge of the art of 
welding and its field of industrial application. The field for fur- 
ther application of welding is enormous, and progress in it is being 
delayed only by incomplete knowledge and by the confusing and 
opposing claims of competing interests. 

The Society acts as a clearing house for information. Through 
papers and monthly meetings of local sections of the Society an 
opportunity is created for the individual manufacturer, engineer, 
plant superintendent, foreman, operator, etc., to contribute his own 
knowledge in welding and at the same time receive the benefit of 
the combined knowledge and experience of all other members of 
the Society. Special publications in addition to the regular monthly 
proceedings are issued from time to time giving results of research- 


es, standardization work and other information of value to the mem- 
bers. 


CLASSES OF MEMBERSHIP 


Extracts From By-Laws 
ARTICLE I 


Section 1. Individuals having received the approval of a majority 
of the Membership Committee shall become members of 
this Society upon the payment of dues, except in the 
case of honorary members who shall be elected by un- 
animous vote of the full Board of Directors. 


Section 2. Membership shall be divided into five classes: 


Class A. Sustaining members, being individuals or individuals 
delegated by corporations, firms, partnerships, etc., inter- 
ested in science and art of welding, with full rights of 
membership Annual dues .......... $100.00 


Class B. Members, being individuals interested in the science and 
art of welding, with full rights of membership. 
Engineers or individuals competent by experience or 
training to plan or direct welding operations are eligible 
to this class. Annual dues ........ $20.00 


Class C. Associate members with right to vote but not to hold of- 
fice, except in Sections as may be provided for by the 
By-Laws of the Sections. Supervising welders, inspect- 
ors and skilled operators, with three or more year’s prac- 
tical experience in welding are also to this class. 
Annual Dues .......... $10.00 
Class D. Operating members, who are welders or cutters by occu- 


pation, without the right to vote or hold office except in 
Sections as may be provided for by the By-Laws of the 


Sections. Annual dues .......... $5.00 


Write to the Secretary for a membership blank. 
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Welder “‘A”’ Lincoln Welder 
Rating 200 Amperes Rating 200 Amperes 
hour intermit 1 t 
for contir < 
Are Rated 
How Welders Are Ratec 
INCE the electric are welder is a piece of electrieal annaratus 
a pit is ilways given an electrical rating which is usually base 
wn the number of amperes current it will deliver 
In practical work, this rating means nothing, because 
welder mav be rated to deliver the rated current fo j 
vr only a half hour, intermittently, while practical welding worl 
often require it to deliver the rated « rre as Conti 
is the are can be maintained 
The correct method of purchasing welcde = 2 tit re 
is guaranteed to ado tle specific piece of ‘ gy wo fo 
the purchaser intends to use it 
This is the wav Lincoln Welder 
— . ° . 
» Lincoln Electric Company 
Che Lincoln Electric Company 
General Offices and Factory 
Cleveland, Ohio 
The Lincoln Electric Co. of Canada. Ltd loronto-Montreal 
5 BRANCH OFFICES 
Fy New York City Philadelphia Minneapolis 
« Cincinnat Chartotte, S. ¢ Londe England 
: Pittsburgh Fort Wortt Texas Los Anoetes 
* Buffalo Detroit Bost: Chicavo 
‘ 
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Way, Wire Link Protection for industrial Plants, 
\ Lawns, Schools and Estates, and Factory Partitions. 
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The welder can obtain the best results 
only when he uses standard equipment 
and welding metal of guaranteed 
uniform purity. 


PAGE-ARMCO 


GAS WELDING 
RODS 


are 99.84% pure iron 
They possess every qualification expected 
of dependable welding metal. 
The recognized standard 
in every industry. 
Conform in all respects to A. W. S. 
specifications. > 
Grade G — No. 1-A. 


Yellow Tag—ends of rods colored yellow. 


Page Steel and Wire Co. 


BRIDGEPORT, CONN. 


Chicago - New York - Pittsburgh 
Portland, Ore. - San Francisco 


MANUFACTURERS OF 


Rods—Armeo ingot tron and Special Analysis Steels. 
Wire—Plain and Galvanized—Spring, Rope, Telephone, 
Telegraph, Bond, Strand, Oxy-Acetylene and Electric 
Welding Wire 


Fence—Woven Wire for Farm and Railway Right of 
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PAGE ~ARMCO 


GAS WELDING RODS 
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There is No Substitute 


for Safety 


2a San. YT 


| REGO 


Welding and Cutting Outfits 
Are 


SAFE 





First Last and Always 


Distributed Nationally By 


Kentucky Oxygen Hydrogen Co., Logan St. & Goss Ave Louisville, Ky 


Weldox Equipment Co 3 Millard Ave N. Tarrytown, N. Y 
international Oxygen Co., 796 Frelinghuysen Ave Newark, WN. J 

Gas Products Co., Columbus, Ohio 
Memphis Oxyuen Co 682 So. Main St Memphis, Tenn 

St. Paul Welding & Mfg. Co., 174 W. Third St St. Paul, Minn 
Acme Oxygen Co., 431 So. Dearborn St Chicago, I 
Weideraft Equipment Co., < 2723 Liberty Ave. Pittsburgt, Pa 

The Bastian-Blessing Co 125 W. Austin Ave Chicago, 11! 
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Essentials for Safe and Reliable Electric Arc Welding 


WANAMAKER COATED ELECTRODES 
and TECOR ACCESSORIES 


Write for Booklet 


Transportation Engineering Corporation 


15 PARK ROW 220 SO. STATE STREET 
NEW YORK CHICAGO 








TORCHWELD Non Flash APPARATUS 
FOR WELDING AND CUTTING OF METALS 
Hand and Machine Torches in proper sizes for all Welding 
and Cutting requirements— 

Acetylene Gas Generators. Gas Pressure Regulators. Lead 
Burning, Brazing, Soldering and Decarbonizing Outfits. 
Welding Supplies and Actessories. 


TORCHWELD EQUIPMENT COMPANY 


224 NORTH CARPENTER STREET, CHICAGO, ILLINOIS 














ACETYLENE FROM CARES 


The most modern, efficient and safest source 
of acetylene supply—Carbic CAKES. 

Not an experiment Hundreds of Carbic gen- THE “6 
erators using Carbic are in daily use on all ‘i 
kinds of welding and cutting work. SYSTEM 
The use of Carbic Cakes permits an ease of 

handling, a convenience and a safety not other f > 

» wise obtainabl 

Acetylene from Carbic costs less than one-half 
is much as compressed acetylene and only a 
few drums of cakes carried in stock insure a 


large supply of gas on hand at all times 


CARBIC MFG., CO. 


Duluth, Minn. New York, (41-149 Center St. 


Boston, 27 School Street Chicago, 565 W. Wash. Bivd 





Carbiec low pressure 


portable generator The Hendrie & Bolthoff Mfg. & Supply Co., Denver, Colorado. 





Weight + oe Woodward, Wright & Company, New Orleans, La. 

20) Ibs 

Liste s standard : 

oy rire Ondereviters’ Offices and Repre sentatives in other principal Cities 
Laboratories 
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Give a good welder the right arc welding equipment— 
and just watch the sparks fly! 





G-E Arc Welding Sets make the boss 
and the welder fast friends—because 
neither can find any reason for kicks. 


General 






G-E Portable Arc Weild- 
ing sets ready for ship- 
menttoa Western rail 
road. 


“Good news, Tom! 
your next outfit’s aG-E” 


“That’s the talk, Mr. Burns! I'll show 
you some real welding with that set. 
It’s like putting an old pal on the job 
with me—you know I had one in the 
other shop, and hung up a record for 
good strong welds.”’ 


““‘No wonder you wanted a G-E on this 
job.”’ 


“Check me as often as you like on its 
making good—steady arc eacy to hold, 
good penetration, welds overhead slick 
as new metal—saves you money all the 
time 


Dick and Harry use G-E arc welding 
sets same as Ton and they're glad to 
sak rigt ht up about them too. 3ul- 
te tins describing G-E welding equip- 
ment Poor the G-E welding school sent 
on request. Write our nearest office. 


Electric 


General Office Ei om <a 5 Offices in ,.. 
repens. ante pany : all large cities “"*™ 
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Take the GUESS WORK Out of Welding 


IN YOUR PLANT there is a man who needs timely and accurate informa~ 
tion about welding. He should know what is being done in other plants 
to reduce costs and increase efficiency. No matter what your welding 
problem niay be, The Welding Engineer is the best scource of informa- 
tion, the best adviser you could have. Every phase of welding, both manu- 
facturing and repair problems, is discussed fully in this valuable monthly 
publication. The best authorities in America on the subject of welding 
are regular contributors. 

Every process of welding is discussed by The Welding Engineer. Arc 
Welding, Electric Butt, Spot and Seam Welding, Oxy-Acetylene and the 
Thermit System, in fact every known process of joining metals is discussed. 
Its Buyers’ Index reflects the progressiveness of America’s first manufac- 
turers. 


L. B. MACKENZIBF, Epvrror H. S. CARD, Associtare Eprror 


Price $3.00 In The United States And Canada, $4.00 Abroad. 


Write for free sample copy for convincing proof that 
The Welding Engineer is indispensable in your business. 


Member ’ a Member 
poe of The Welding Engineer Associated Business 


Papers, Ine. 
608 S. DEARBORN STREET, CHICAGO 




















THE GAS WELDERS MONTHLY MAGAZINE 
Acetylene Journal 


Every day brings new information on the subject of gas welding 
New uses for the torch, business-building kinks devised by shop pro- 
prietors and a hundred other things which help the welder. 

Oxy-acetylene welding has its own publication in the ACETYLENE 
JOURNAL. All the news and developments of the day appear in its 
columns in the shape of helpful illustrated articles, news items and 
contributions by the “other fellow” which are helpful to you. 


Several thousand welders read the Journal Your name should be 
on our list. Just send in your name, address and one dollar bill 
($1.00 per year in U. §. and Canada. $1.50 abroad) and you will insure 


a years interesting and profitable reading on YOUR trade 


Write for a sample copy for convincing proof that the Journal is 
indispensable to your business 


H. W. COOK, EDITOR 


ACETYLENE JOURNAL 


122 So, MICHIGAN AVENUE CHICAGO, ILL, 





All books om welding may also be obotained through this office, Including 
the famous “Autogenous Welding” by Granjon & Rosemberg (price $3.00) 
for which thig cffice has the exclusive American rights. 
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USUALLY CARBIDE MEANS 
UNION CARBIDE 


It always does at 150 Union Carbide ware- 
houses, strategically located from Portland, 
Maine, to San Diego, California, and from 
Seattle on Puget Sound to Tampa on the Gulf. 


Union Carbide is always packed in blue-and- 
gray drums. 


UNION CARBIDE SALES COMPANY 


Carbide and Carbon Building—-30 East 42nd St. 


NEW YORK CITY 


CHICAGO SAN FRANCISCO 
Peoples Gas Bldg Balfour Bldg 








R4 
Linde 
Plants 

and 
Warehouses 





Service That Carries On 


{NDE is vitally interested in aiding oxygen users 
rhe will to help is futile if it is not combined with the 
ability to serve. In a nation-wide business such as the 


Oxygen Industry, ability to serve depends on physical 
facilities and organization 


Linde Service only begins with seeing that your oxygen 
supply requirements, wherever you may be, are satisfied 
promptly and fully. It carries on—extends real co-opera 
tion and constructive advice as to the efficient and economi 


cal use of oxygen. It belongs to Linde users 


THE LINDE AIR PRODUCTS COMPANY 
Carbide and Carbon Bldg., 30 East 42nd St. 


New York 


Balfour Building, San Francisco. 
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Before Purchasing Please INVESTIGATE!! 
WILSON PLASTIC ARC WELDERS 


AND 


COLOR-TIPT WELDING METALS 
Wilson Welder and Metals Co., 132 King St, New York 

















APPARATUS 

is the result of research and development dating back to the 

infancy of the industry. The Milburn Line includes all sizes of 
Welding and Cutting Torches, Regulators and Generators. 


THE ALEXANDER MILBURN COMPANY 








1416-1428 W. Baltimore Street Baltimore, Maryland 





ROEBLING WELDING WIRE 


Electric Welding 
Oxy-Acetylene (Gas) Welding 


JOHN A. ROEBLING’S SONS CO 
TRENTON, NEW JERSEY 


Branch Stores and Warehouses 


New York Baston Chicago Philadelphia Pittsburgh Cleveland 
Atlanta San Fransisco Los Angeles Seattle Portland, Ore. 
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UNA Rail Bonds 
A Path of Copper from Rail to Rail 


The installation of UNA Rail Bonds is the 
simplest and quickest method of bonding 
A weld of the all copper bond is made direct 
to the steel rails. In this way, copper alone 
carries the current from rail to rail. Thus 
maximum power savings result and the full 
value from bonding is obtained. 


Investigate UNA Bonds now—they save money 


RAIL WELDING @ BONDING CO. 


CLEVELAND, OHIO 


é 




















Acetylene in Portable Cylinders for Oxy- 
Acetylene Welding and Cutting 


Supplied in any quantities. Do you understand our 
free loan plan? If not, we are glad to explain. 
Supplied in the following sized cylinders. 


10” x 30” size—capacity approx. 125 cu. ft. 
12” x 36" size—capacity approx. 225 cu. ft. 
12” x 44” size—capacity approx. 275 cu. ft. 


Prompt and efficient service through plants and warehouses. 


COMMERCIAL ACETYLENE SUPPLY CO., INC. 


(Main Office) 80 BROADWAY, NEW YORK 


BRANCTIES :— 
204 Trust Co. of Ga. Bidg., Atlanta, Ga 
540 So. Dearborn St., Chicago, Dl 
553 Monadnock Bidz., San Francisoo, Cal 
18 Toronto 8t., Toronto, Ont., Canada 
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ELECTRIC ARC 
WELDING 


Are you welding cracked water jack- 
ets, crankcases and frames without 
dismantling 

The ALTERNARC will do it without 
preheating or warping and at a very 
low cost. 


ELECTRIC ARC CUTTING & 
WELDING CO. 


152 Jelliff Ave., Corner Avon Ave., Newark, N. J. 
Telephone Waverly 7802-3 








Service for New England on Welding Wire Requirements 
ARMCO WELDING WIRE 
In Boston Stock 


FOR ELECTRIC WELDING FOR GAS WELDING 
Armco Blue Label in 14 inch lengths. Armco Yellow Label in 36 inch lengths 
On reels for G-E Automatic Also Cast Iron, Tobin Bronze, 

Welding Equipment. Alum, ete. 


P. F. MCDONALD & COMPANY 
Aodequeny 7, MASS. 
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Thermit Welds 
in frame of 
Toggle Press, 


Permanent Repairs of 
Heavy, Broken 
> Shafts Housings 
Crankshafts Rolls and Pinions 


© Press Frames Locomotive Frames 


pidicbicdidk pa 


f 
YH 
ai 


+ YI 


AIC 
| Yh 


t 
‘iL 


Bl 
a be i 4a 


ANI 
pi‘ 


Send for Pamphlet No. 1735 


METAL & THERMIT CORPORATION 
120 BROADWAY, NEW YORK 
BOSTON PITTSBURGH CHICAGO TORONTO SOUTH SAN FRANCISCO —_ 
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Electric Arc Welding 
Equipments 


Self Contained—Requiring no exciter 
Stable arc gives excellent penetration 
Current accurately adjustable 





Single Operator, Variable-Voltage Type, Portable Unit with Canopy Top 


We Invite Inquiries on All Matters Pertaining to 
Electric Arc Welding. Send for Bulletin No. 127 


BURKE ELECTRIC CO. 


Manufacturers of 
ELECTRIC —— OUTFITS 


ELECTRIC MOTORS AND GENERATORS 
FOR ALL PURPOSES. 


Main Office and Works, Erie, Pa. 


New York ; i Philadelphia 
Pitteburgh Buffalo 
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ANYTHING o» EVERYTHING 


For Oxyacetylene Welding and Cutting 








Airco-Davis-Bournonyille 
Neo, 3700 Heavy Duty Welding 
Terch 


Airco - Davis - Bournonville torches 
represent years of experiment and 
test. -° Their Jeadership has been 
strengthened with the passing of time. 


Wrife for Aireo Booklet: 
“Anything and Everything for Oxyacetylene Welding and Cutting’ 


AIR REDUCTION SALES COMPANY 


Manufacturer of Airco Oxygen and Airco Acetylene and other 
Airco and Airco-Davis-Bournonville products—Controls 
the Manufacture and Sale of National Carbide. 


Home Office: 342 Madison Ave., New York, N.Y. 


“Airco Oxygen and 
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